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TRANSLATION OF SU'RYA SIDDHANTA

CHAPTLR I

Called Naveya oart whieh treats of the Rules for flndimg the
wmean places of the planefs

1 Salatation to that Supreme Be-
mg which s of mconcewsble and
imperceptible form,void of propertics (of all created things), the
external sonrco of wisdom and bappuness, and the supperier
of the whole world m the shapes (of Beanas, V1sENU and Siva )

2 &3 Some time before the end

Tnvocatian

Intrody
roductory of the Krira vues, o great Demon
named Maxa, bemng desirous of obtewmng the sound, secret,
llent, sacred oud complete knowledgo of A which

13 the bsse of the sz sciences suhordmute to the VED, practised
tho most dificult penance, the worshup of the Sun
4. The self delightful Sun, bewng gratified at such (difficult)
penance of Mara, beslowed on him the Lnowledge of the
stience of Astronomy which he was inquiring after
The illustricns Sun sad
5 (0 vs)) I aminformed of your (of
tho knowledga of the science of Astronomy) and pleased with
Jour penance 1, thercforo will grast you the great Lnowledge
of Astronomy which treats of time
o  (But since) nobody can bear my hght and Thave no tme
to teach you (the scieace,) this mag. who partakes of my natare
will impart to you tho whole of the scicuce
B




©

Thanslatwn of the

7. 'The God Sun, having thus spoken to, and ordered the
man born from humself (to teach Mava), disappeared That man
spoke to Mava, who stood bending and folding us hapds close
to s forehead, i the following manner

8 (O Mara), heur attentively the excellent knowledge (of
the science of Astronomy) which the Sun himself formerly taught
to the great samts mn each of the Yuass

9 Itoach you tho same ancient science, winch the Sun
imself formerly tought (But) the difference {between the
present and the ancient works) s caused only by time, on
account of the revolution of the Yoass

10 Tunes of two lunds, the first
(s continuous and endless wlich) de-
stroys all animate and wammate things (wlich 15 also the causo
of creation and preseryation), the second 1s that whicl can be
Lnown, Thus (latter kind of tune) 18 also of twe kmds, the
one 18 called MCrra (measurable) and the other 15 Axunrs
{momeasurable, by reason of bulkiness and smallness respec-
tively).

Kunde of time.

11 Tho twe called Munra, begms
with Prina (a portion of tune wlich
contawms four soconds,) and tho timo called AxGnra begms with
Trott (s vory small portion of tume which 15 the gyfth part
of asecond) The tuve which contams six Prinas 18 called
o DPaws, and that wiach contams mixfy Pauas s called &
Graiel

Day aand Month.

Pala and Ghapls.

12 The time, which contains sty
Guarinds 19 caflcd a Naxsuaina Ao-
rares (a smdereal day and mght) and a Naksuagna Miss (&
sdercal month) comsists of thity NansuATes Auondrnas
Thirty S&vANA (terrestrnial) days (a terrcstrial day bung
rochoned from sun nise to sun rise) mibe a SEasA wonth.

13 Tlrty lunar days make o Junar
month, and a sular month 18 tho tuno
which the Sun requires to mae from

Tle lunar and solar month
ad the Dirine Day.



Surya Suldhanta 3

one sign* of the Zodae to the next A solar year consists of
twelve solar months, and ths 1s called = day of the Gods
1+ An AsoxaTsa (day and mght)
e o of the sear of o 1 Gods and that of the Demons
are mutually the reverse of each other,
(viz a day of the Gods 18 the mght of the Demons, and con-
versly, o mght of the Gods 15 the day of the Demons) Sixty
Axorarras, multiphed by sic, make a year of the Gods and
Demons
. 15 & 16 The time contamng twelve
y:;f_ length of o grest g0u50nd years of the Gods 1s called a
Cuaroryoes (the aggregate of the four
Yueas, Kryra, Trets, Dwirara and Kary)
These four yueas sncludmg thew SanpEY{} and San-
DHYLNS A contawn 4,320,000 solar years ot
The nwmbers of years meluded 1n these four small Yueas are
Pproportional to the numbers of the legs of Dmarna} (virtue
personufied)
17 The tenth part of 4,320,000
,,,,E’r,}f;:"im of the four 41,0 pumber of years m o great YUGa,
multiphed by 4, 3, 2, 1 respectively
mahe up the yoars of each of the four Yugas, Kxjra and others,
tho years of each vuas mclude therr own sisth part, wiach 1s
collectively the number of years of SiNpHTA and SaNDRYLNS 4,
(the periads at tho commencement and espiration of each ¥ues)
18 (According to the techmcality of
nl?el:ia n’xinngéh-ng[n;vp:fnﬂe tho tune called Mdxrs,) 71 great WﬁAS
Seapm ' {contaming 306,720,000 solar years)
constitute & MaxwanTaRa (a period from the bemnnmg of o
% It s ta be observed ber that the eigns Arcs Taurus &c  are reckoned
from (he stes Rvas (¢ Fiscium,} aad 4 soler yesr corresponds to & wudeveal
’“; These 1o words will bo esplasucd w the soquel, B D
T e e e the Dordr Rt i i o s 3 T o
Therefore tl ¢ number of tha years of t} e hujta TRETA, Dwarars, snd East

are proportional to %, 3, 2 sud 1 respectively B I
p2



4 Translation of the

Manu to3ts end) snd ab the end of 1, 1,728,000 the whols
number of the (solar) yoors of the Kryrs, 15 called its Sanpat,
and 15 18 the tume when a umversal deluge happens
19 Kourteen such Maxvs with
thew Saypms (ss mentioned before),
conshituto o Kares, at the beginnmg of which 15 the fifteenth
Sawpmt which contains as many years as o Krfrs does
20 Thus a thousaud of the great
T0aas make a Karpa, a pertod whick
destroys the whole world It 13 a day
of the God Bramud, and his mght 15 equal to s day
21 And the ago of Bramy{ con-
th"‘;‘:ﬁﬁ‘;ﬁ;‘eé“:ﬂfﬁ *d gists of o hundred years—according
to the enumeration of day and mwght
(mentwned m the preceding sLora) Ono half of hs ngehas
elapred, and this present Karra 18 the first in tho remaming
half of Ins ago
22 Qut of this present Karra six Manvs with thewr Sanpmrs,
and twenty seven YUGA$ of the seventh Manu called Varvas-
waTA have passed away
23 Of the twenty erghth grest yuos, the Keyra Yuea has
passed away  Let (a caleulator,) rechonmg the time from the
end of the Krjra compute the number of years passed
2% 47,400 years of the Gods bhave clapsed w the creation
of tho God Buanuf, of nmmate and mammate things, of the
plancts, stars, Gods, Demons, &e
How the plana o 25 Now the p\nncts (such as the
enstmasd, Sun) bemg on ther orlats, go very
rapidly and continually with the stars
towards the west and hang down (from ther places towards
east) ab on cqual distance, (L o they describo cqual spaces
dady towards tho cast,)* as if overpowered by tha stars (by
reason of thew very rapid motion caused by the wr called
Pravanal)

The length of a Kacrs

The lengths of 8 dey snd
gt of the God Briny

® The Hinda Asironomers
e e deronorieryyewpese (at il he planats xaove 4o their orlals
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26 Thercfore, tho motions of the planets appear towards
the east, and thew datly motions detet mmed by thewr revolutions
{by spplymg the rule of proportion to thewm) are unequal
to each other, " consequence of the circumferences of ther
orbits , and by this unequal motion, they pass the signs {of the
Zothag )

27 The planet which moves rapad-
w?“;’ gane oramderesl v¢ 3o roqures o short hime, to pass the

signs (of the Zodiac,} snd the planet
that moves slowly, passes the signs (of the Zodiac) 1 a long
time Bmacawa meana that revoluton through the signs (of
the Zodiac which a planet makes by passtag round) up to the
end of the true place of the star called Revax: (§ Pisciuw, from
which end they set out )

28 Sixty Vixiras (seconds) male
a Kald (o manute) and sixty panutes
constitute an Ansa (a degree) A R (a sign) consists of
thirty degrees and jush twelve R{s 18 (signs) make a Bhagana
{revolntion }

The caroular measuree

29 In a greab vooa cach of the
th;‘:;:,:“;ig: "“"“‘:‘5‘“ planets, the Sun, Mercury, Venns and
and tho  Sighrachchs of ihe SfomsocmcHA (1 e the farthest
{.,‘:'gj::‘;':a:“d 39t pont from the centre of the Eorth i

the orhit of each of the plauets) of

Mars Saturn and Jupiter moving towards tho cast mako
4,320,000 revolutions (sbout the Forth)

80 'There are 57,753,336 revolu.

Of 3toon gd Mars 1008 of the Moon and 2,296,832 revo

lutions of the planct Mars .

31 There ara 17,937,060 revolu

mgfrﬁg}g‘r"’ ssighrohcha  pong of tha S femrocicna of the planct

Mercury* and 864,220 revolations of

the planet Japiter

% The revolutions of the 8 ghrochbhu of Mercury and Venus correapond to
therr rosolations about the Sz



¢ Translation of the

32 fhere ~ve 7,022,376 revolu
o v 8 sgleoeeld 4o of the § samrocticaa of the plavet
Venus* and 110,568 revolutions of
the planct Saturn
33 In o peeat vuas, there are
Moty e Apoaen sl 468903 rovolubons of the Moow's
Manvocncos (apoges,) and the number
of the retrograde revolutions of the Moon’s ascending nodo
13 232,238
84 There aro1,582,237,828 suderc-
Number of aidoreal vevo 1
lufions snd the wols of Olrevolutionsin a greab yusa {a sideredl
Ciing ihepumber of 11 8% rovalutaon 13 tho tmac from one msmg
af s star to the next at tho equator end
113 2 sidereal day o3 mentioned m tho fwelfth S 1oxa) These
aidercal revolutions duminmshed by cack planct s own rctolutions
(before mentioned) are its own TISINgs 1 & groal YUGA
30 The mumber of Lunar months
The f fi ding the
To o as S 2% 18 cqual to the difeenc butweon tho
funt of tbo ddtire meatha  yon Glutions of the Moon and those of
the Sun, and tho remamder of the
Lusr Months Jessened Uy the Solar months 1s the number of
Apunufsas (sdditne months )
i 36 If the Savasa (terrestnuad) dags
Tho mode of findiog thy
No ol eubirmeiredage 1o w b sobtrected from {ho Lunar days,
sl iy 8 9 the yonmnder conute tho da)y
called the Lizm xsmara {sublractive
days) Thero the Savara days are those i which o SA¥AM
day or terrestnalt day 13 equal ta the timo from sun rse to
sun niso (ab tho equalor)
o of ermeatral o 37 Thereare 1,077,917,828 terves.
n .
Qnen, O LTl ad lunee g0 daysand 1,60 3,000,080 upar days
1 5 great yLaa

* Tue revolutions of the § ghrocl chus of & p:
U £ revolut on about e Sga. B B onT 4 Venws cormpar d e

A terrvainal dag o 0t mhuch O e Foghoh oall @ sdar by B 11
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98 (In o great vuca) there are
ot e mouths d 505,336 addtwe  months  and
25,082,252 subtractive days

No of Sel 39 There are 51,810,000 Solar

of Solar months 1 &

?ﬁ“ﬁ:“&?ﬁ,&i’n nr‘.odnknow months m a greab Yves, and the ter-
7" restmal days are the sidcrenl days

d d by the Sun’s 1

40 The revolutions of the planets, the addihve months,
the subtractive days, the sidereal days, the lunvr days and the
berrestrial days d above) sep Itiphed by
1000 malke the ravolutions, the additive months &c , m a Kaves,
(because o Karrza comsists of 1000 great Yueas )

41 & 42 In o Kawrs, therc arc
887 revolutions of the Sun’s Apogee
{about the Karth),204 of Marg’ apogee,
868 of Mercury’s apogee, 900 of Jupter’s apogee, 535 of
Veuus’ apogee aud 89 of Suturn’s apogee

Now we proceed to mention the retrograde tevolutions of
tha Nodes (of the planets Mars, &o )

43 & 44 Thero aro 214, 488, 174, 903, 662 revolutions of
the Nodes of the planets Mars, Mercury, Jupiter, Venus and
Saturn respectively W have already mentioned tho revoln
t16ns of the apogeo and nodo of tho Moeen

45, 48 & t7  Collect together the
“'_fgﬂeﬂggge;,g; the sola?  yoars of the six Manus, with thor six
::;:] :l;:e %hn:;ul motions Sanpurs, and the Savour which hes m
the last hrsta yoou the begmmng of the Karea, thoss of
twenty seven great Yoaas of the pre-
sent 3ano named Varvaswara ond those of tho Krira yvas,
and subtract from the sura, tho said number of yoars of tho
Gods, reduced to solar yeirs, sequued (by tho God Brabma) m
the creatwon of the umivase, (before the cummencewent of
the planctary montions,y wd the remaundr 1,953,720,000 19
tho nuwnber of solar yLars before the end of the Kra vuea

Nos of Revolubion. of tho
Apogees of thy planets



8§ Translation of the

To fiod the Amsmeaaor 28 To 1,958,720,000 the number
mnl‘(mo‘ f.fm :elgﬂst;:glu‘::g of elapsed years, add the number of
motiona commenced to tue  years clapsed {from tha end of the last
preseut mud nught Kgira Y004 to the presenfyesr,) reduce
the sum to months (by multiglying 1t by 12 ;) } tho result add
tho number of lunar months from the begtunng of the hght Lalf
of the Caarrza¥ (of the current year to the present lunar month.)

49, Wruo down the result separstely ; muluply it by the
nummber of additive months (in a Twos) and dwids the product by
the numher of sotar mounths fin afruoa), the quotient, (without
tho remamder,) will b tho elapsed additive months, Add the
quohient (without the remamder) to the said result, reduce the
sum to dags (by multiplying 1t by tharty) and mcrease it by the
number of (funar) days (passed of the present lunar month).

50 and 51. Wrnte down the amount intwo places; (in one
place,) multiply 1t by the number of subtractive days (ina YOG4} ;
divade the product by the number of lnnar days (m o yoos) snd

the quotient {without the remainder) will be the number of
clapsed subtractivo days. Take tho number of theso days from
the amount (which 19 wntten 1 tho other placo) and tho
remamder will bo the number of elapscd terrostrial days {from
the time, when the plzmetary motions commenced) to the pro-
seut midmght at Laned 4

L% That lunar month wh

h ends, when tho Sun w 10 Bespa fitellar Aries)
' .. vo- - '
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From the number of these elapsed days, the Rulers of the .
present day month and year can be kuown (by reckonmg the
order of them) from the Sun.

Divide tho number of elapsed ter
restrial days by 7, and reckonming the
remamnder from the sun day, the Ruler
" of the present day will bo found. .

o find (he Ruldl3 of the 52, Divide the number of elapsed
Present terrestrialmonthand  tertestrial days by the number of days
o 1 a month and by that mn a yeor (1. e,
by 80 and 360) multiply the quolients (rejectiug the remamders)
by 2 and 8 respecfwely, and 1crease the produets by 1.
Diwide the vesults by 7, and rcokomnug (tho order of the Rulors)
from the Sun, the remmnders will give the Rulers of the
present {ferrestnial) month and year respectively.

To flud the Ruler of the
present. day.

tailowing mauner
s the number of sclor month 1 & Yoos
the uumber of additive mouths m that period
the namber of solar months Just found
the number of additiso months ey
If these addutive roonths with therr remunder be added to the solar months
elapecd, the sum will be the namher of lunar montha to tha end of the solar
mantli, but we require it to the cod of the last lunar month And as the
remander of the additive months Lies between the ead of the lunar month snd
ifiat of ta coreesponding solar wmonth, let the whola nmmber of addiiire
montlis, without {ko remainder, be added fo the solar months clapsed, and the
:;n -ls ilse number of the lusnar montbs elspsed to the end of the last Iumar
il
‘U112 number of lunar montbs elepsed, multiphed by 50 and ancreased by tha
number of the passed lunar dags of the present lunar mosth, 1 the number of
[uvar dags elapsed o ruske these Tonar dsys terrestmal, the clapeed subtrac.
t15¢ daya should Lo deternimed by proportion as follons
“As the number of lunar da TUUA .
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Tofadthe mens pocsof 53 Maluply  the number of
tleplurets st gicn md  elipsed terrestal dvys by the number
Pobitut B of a planet’s revolutions (n & Karry),
divide the product Ly the number of terrestmal days (i &
Karra) , and the quotient wall be the clapsed ros olations, signs,
degrees & of the planet  Thus tho mean place of each of the
pluzets can be found

Lo tte pces of 1 O+ 10 the same way, the mean
Siglioclclas mpogees and  places of the S fanrocacHs and Mas-
3 oden of the plancts pocucna (apogee) whaso direch revo-
lutions (in a KaLra) ave mentioned before, and thoso of the nodes
of tle planets can be found DBut the places of the nodes,
thus found, must be subtracted from twehe sgne, because
their motions ure contrary to the arder of the signs

55 Multiply the yumber of clapsed

el A 0o pesedt X o qlutions of Juptter by 12, to the

product add the number of the sgvs

from the stellar Ares to that occupied by Jupiter, divede the

aswount by 60, and rechonng the remander from Viaza* jou
will find tho picsent SauVATSARA

A 56 s £anes a oned
1 cary metl ud for fir 1 hesa processes are menty

o te meaa glaces of 1o (from §3th §'L0KA 10 § ith) mdutai), bty
planete

for cenvenienco’ sake, lot (an astrono-
wer) compubing the clapsed terrestrial duys from the beginniug
of the Trers vran, find canly the wean ylaces of the plwets *
57 At the cnd of this Kufra toa the mncan places of all
tho phinets, except their nodes and apogues, camade witk
cach vther in the first pont of stellar Arics
58 (At the same witant) the placo of tho Moon’s apogee=
nine signs, her ascending nodes=nx signs, and the places of 1he
other slow moving spogees and fiodes, whose royolutions are
wcationed before, aro not without degrees (1 e they confan
some cygus and also dogrecs),

% Astrlogers reckon 60 Saxraraazse, Visaxa de, wheeh amawer sucoseairely
011 ¢ periods required by mean Jupitor 10 move S0 ono s gn (o theot B 1
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Tlolengths of o Kartys 00 The diameter of the Harth 1s
;inucnrcter andats cwreumfer 1600 Voranas  Multiply the square
of the dhameter by 10, the square oot
of the product will be the circumference of the Farth
The roct ted syeumier G0  The Earth’s circumferenco maul-
g'::‘ of e arth end tiphed by the sme of co latitude (of
1 vuggg AT correction - the mven place) and dinded by the
radws 15 the S?mm\ or rectified cr
cumference (1 @ the paraflel of latitude) at that place
Multiply the daly motion (n punutes) by the distance of tho
given place from the Middle Line of the Harth, and dinde the
product by the rectified cirenmference of the Earth
61 Sabtract the quotient 1n minutes from the place of the
vlanet {(which 13 found ub the md gl of Lianka, u9 wentiwoned
m § Lok 53,) 1f the given place he east of the Middle Line, but
11t be west, add the quotient to it, and (you will got) the
Planet’s place at {the md mght of) the given place
62 (The ethes named) Romfraxa,
Usaxra, Kusuksuerra &e aro at the
hno between Langs and the north pole of the Earth, {this Lne
18 called the Middle Tane of the Farth )
63, 61 and 65 At the gven placo
Tong tud:dor :h;h tortostrol  f 4ho Moon's total darkness (o ber
cclipse) begias or ends after the stant
evhen 1t begms or ends at the Middle Lne of tha Darth, then
the gven place 1s cast of the Middle Line, (but af 1t begins or
ends) before the ustaut (when 16 begns or ends at the Middle
Liung, then) the given place 1s west of the Middle Tune
Find the differenco 1 GuaTikss between the tumes (of the
begmmngs orends of tho Moon’s total darlness at the given
placo and tho mud might, which diffirencs 15 called the Des gy
TARA GHATIRGS )

Py
M ddle Line of the Earth

® Des fymama 18 um coh—wdm\ mecessary o ba spphied {a the place of e
tovet 1o lo otuda of & place, foghoned 1
L, S S s Vo Bk B D fFoa. the Mndd
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Multiply the rechified crrcumfercuce of the Earth by this
differcaco and dvade the product by 60 The quotient wall be
the east or west distance (m Yorawas) of the gwen place from
the Middle Lane

Apply the mmutes, found by this distance, to thoe places of

* the planets (as directed before m § 10xas 60 and 61)
85 A day of the weck begins at
oo oo misnt vien 4o Das fvnana Guamikas after or be
fore the md mght a¢ the grven place
according as 1t 15 east or west of the Middlo Lane
67  (If you want to hnow the placo
e;’f‘;;:;‘& u :g‘;’:‘u\[ﬂ:" of aplanct at a given tme alter of
beforca grien md night ) multzply the
daly motion of the planet by the given time 1 GEATIESS
dinde the product by 60 =nd add or subtract the guoticat, 1
munutes, to or from the place of thovplapet found ab tho given
{md mght ) and you bave tho place of the plaxet at the given
tume after or before the gien sud miht  Thoeeplaco of tho
plonet, thus found, 1s called 1ts TarsaLina or imstantaneous
place

68 The Moon’s deflection to the north and south from the
end of tho dechmation uf her corresponding pont af tho Lelij e
18 caused by hor node  The wweasure of her greatest deflection
18 equal te the th part of the minntes 1 a cirele

69 Tho measures of the greatest deflectous of Jupiter avde
Mars caused by thewr nodes aro yespeetnvely § and § of that

of tho Moon, and that of Mcrcary, ¥ caus and Suturn 18 § of
the Moon's greatest deflection

70 Thus the o reatest Latitudes of the Moon, Mars,
Mcrcury, Jupiter, Venns and Satmn tro declared to be 270,
90, 120, 60, 120 and 120 munutes respectnely

End of the 1st chapter of Suura stopuiria called Mapurk

okrt (which treats of tho lulcs for finding the mean places of the
plancts )
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CHAPTER 1T

Called Sinuys cant whick heats of the Rules Jor finding
the true places of the planets

huCn:mant the planetary mo- 1 The Deities, 10visble ({to hu-

man  sight), named S'fonrocucma,
MAmmcpcm (Apogees) and Pars (Nodes,) consisting of
(continnons and endless) time, bemmg sitwated at the echptic,
Fraduce the motions of the plancts

2 The Deiies, {S fanrocnoma and Manvocicia) sitract the
planets (from thewr nmform course) fastened by the rens of
winds borne by the Dertis towards themselves to the east or
the west, with there right of left Liands accordmg as they arete
therr nght or lofy *

3 (Besides thus) a (great) wind called PRavams cames the
plinets (westward) which are nlso attracted towards thew
opogees  Thus the planels bemg uttracted (ub ouce) to the
ast and west get the varous motions

+  The Daty called Uctena {(apogeo) draws the planct to
tho cast or west (from 1ts umform progress) secording s tho
_De\ty 14 cast or west of the planct ab 4 distwnce less than six
SX‘KDS .

& A3 many degrees &c, as the planets, bong attracted by
their apogees, move to the cast or the west, 50 meny sre called
ndiitavo or subtractny o {to or from thur men plices)

6 TIn the same way, the Daty node nmmned Rano by sts
power dedlects the planat, such us tho Moon, to the north or to
the south from (the Lnd of) the dudinatiun {of s corresponding

® Tta ylace of & ylaset rout fol by the Db or 2adc s a5 nearcr o 1g
1 erape s (Mavmotucns ve S kincarnca) 11 ils ortat Gan Lhe plants
unreetified ) e causa of 11 #1311 4t the D s Tar @ bands farashed with
1o sfwomn lona s Le them oy att sl 1ho fla et tounnts ghemalren,

Ths mlleajlorsbba nears go Sl Zud b toxa,
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pomt ab thoe echiptic) This deflection 19 called Vinszra
{eelestial Tatstude)

7 le Deby node draws the planat to the north or b the
south {frora the echiptic) uccordmg as the node 18 west w1 east
of the planet at o distanee less than six sgns

8 (But m respect of Mercury and Venus) when ther
Parss {ornodes) are m the same direction at the same distavce
{asmentioned n the preceding S1oxa) fromthesr 8 fORRACACIAS,
they deflect in the same mamner (as mentioned before} by the
attractions of their 5 farrocHCHAS

U 'The atiraction of the San (by its apogee) 1s very saall
by reason of the Lulkiness of 1ts body, but that of the Moon 13
greater than that of the Sun, on accovut of thu smaliness of
the AMoan’s body

10 As the bodues of tho (five) muor planets, Mars, dc aro
very small, they are attracted by the Deas 8 fourocacma and
Manpocucua very violently

11 And for thus reason the additn o or subtractive equation
of the muwor plancts caused by their muvement (whick 13 pro
duced by the attraction by thur Ucncnas) 18 yery great  Thus,
the wundr plancts bomg aftracted by thar B fanrocucus and
Maxsocncus and carried by the wind Pravams, move m the
heavens

Kuads of met o 12 (And therefore) tho motson of

the planets 1 of 1 ht Linds, 1 €

1 Varrd (duereasmng retvagrada motson)

I Amasra {tucrersng retrograde motion)

IIT Visawa stationar)

IV Maaps wercasing dircet motion Jess Lo the mean
wotion) .

Vo luspsmars (deercasing dircet miotson Jess than tho

‘meN wehon)

VI Sasx (men motion)

VII S {ouravinx or Ansieurx (imcreasing dnect motion

greater than the mcan mobion)
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VIII § feurx (degreasing divect motion greater than the
mem motion)

1% Of theso Lands, the five motions Aurs fausa, S famex,
Marps, Marnatara and x4 are durect and the two motons
Vixes and Attvaxes are retiograde

14 (Now) I explam carefully the Rules for finding the true
places (of the planets) m such s manner that tho Pplacos found
by the Rules commerde with those, determined by observation,
of the planets which move constantly with various motions
" {l:s‘g:alo for finding {lw 15  The exghth part of the number
quadrazt of o cjf,: ohoss  Of minutes contmned 1z a wign @ e
Hadin—3139 1800) 18 the first sme Duide the
first sino by atself, subtract the quotient from that swe, and add
the remuinder to that sme  the sum will be the secand sine.

16 In the same mapmer, dnide successively tho mnes
{found) by tho first sime , subtract (tho sum of) the guotients from
tho dinisor and add the remamder to the swe last found and
tho sum will be the next wne* ‘Ihus you will got twenty-

* Tl1a smetl o 1s proved thus
L8 Awan O = 1,
o Z A

A—1

dy—d, =231 A miZA—X,
dy—d =2 yers A a3 A— L,
fo'="te

du—dy oy Zrere Aeman A — Ry

%o 1 av0 by sdditiun

d - TETh A + A

iy =TS0 e 24 o w4 or,
2rers A

A A ndeen (op 1) V=T

Gnddun2A s e )

31 (o4 1) Ama i w A -sin A

“"x:“(.m..u-.. 24 4w sy)
2 1
oo, A st by TITY 0002022 — o lach a roughly grren

1
intlmteay e — >
o
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four swes (in a quadrant of ~ crele wljose radins 15 3138)
These are as follons
17022 225, 449, U71, 800, 1100,
1515,71520, 1719, 1910, 2093, 2267,
2431, 2385, 2728, 2859, 2978, 3084, 3177, 3256, 3321, 3572,
3100, 3431, 3138

Subtract these sines separately from the Radmus 9438 1 the
myerse order, the remamders will bo the versod smes (for
evary 339

The sines .

23027 Thero aro 7, 29, 66, 117,
182, 261, 351, 460, 579, 710, 833,
1007, 1171, 1335, 1528, 1719, 1918, 2128, 2333, 2548, 2767,
2989, 3213, 8488, versed smes (1 a qaadraut)

28 The sinvof the (mean) grentest dechaatson, (of cach of
the pluets)=<1807 (the sime of 28

Tle Rule for namg 1o ultiply tho ino {of tho longitude of

it oo ) decluation a planet) by the sad smo 1507, dnvade
from s long e the product by the udius 3433, find
the are whose sino 13 enuil to the nuotient Tl are s the
(mean®) dechnation (of tho planct required)

29 Subtract the placo of the planet from those of fhe Mav-
Doonciat and S foirocmony and tho vemandcrs} arg the
Lewduas From the hrvoma determno the quadrant (1

which the Kendra ends,) and the sues of the Biusy and Kot
{of the henpra)

80 The sme of the Broyy {of the are wlyeh termmates) 10
w0 1d quadant (+ o Tt and 55, 33 tho sme of that part of

Tl o vorsed sines

S Do Sectmauon OF 8 Dlanct 14 W dedl ustion of 1ty cormcepord 1§
Tosh ot We eliter but the bum o mean gl s hrus
It i e ey o4 duckivation 1o 1he b e a8

1 Mannocucan w equival 11 1o 116 3 1o o5 The Suns o d3fo0rr g
Masvocscuss (b gler spe desyare tho aa o gy (1) x apogecs wlilo the otler
ilarets Maxnocacaan are en EERES .

i T ' e
a sl . 0 v .

Tatstion adde . o P P
1as1ianlie

Toe fioray clany pren arg a1 share ten i
ogilto e s neoltbag remare a1 e 3,
vithe Butieeltiatue B D i

W the mne of W) s
“f n yare s tlo comy Jmest
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the given are wluch falls m the quadrant where 14 terimates,
but the sine of the Koyt (of thab are} 18 iho sino of thab are
wincit 1t wants to complete the ttlaz]ranf- where the given are
ends, and the sine of the Buwss (of the arc) which onds m an
even quadrant (¢ ¢ 2nd and 4th) 15 the sme of that are which
1t wants to completo the quadrant where the given arc ends,
but the sine of the Kogt (of that arc) 32 the sme of that part of
hio given are which falls 1n that quadrant where 1t terminates

To fud o moe of the 31  (Reduce tho gven degrecs &e )
g degress & fo munutes ) Divide the munntes by
225 and tho smo (n S xoxss 17—22) corsespondug to the
«uoticnt 15 called the aars (the past) sme, {and the neat sme
13 alled the gaxts to bo .past sine) multiply {the remunder
it the sad divison) by the differencoe between the ear and
aLuys sino and dindo the product by 228

32 Add the guolicut to the sme past  {tho sum will be the
s roquired)  Thisas the Rule for findmg the mght sincs
(of the guven degrees &c)  Tu tho same way, tho versed swmes
(of tho grven degrees &c } can be found

Grsen {he awno to find its 53 «Bubtract the (next less) sma
pe (from the gwen sc) , multiply the r-
wmaimder by 225 and dnde tho product by tho dufferency
{Uctween the nush kes and greater snes)  2dd tho quoticub to
the product of 225, and that number {which corrusponds to the
nest luss sing) , tho sum will bo (the number of unuutes cou-
tawed m) the are (rugured)

Dumeasions of fhe 14 33 There oro fourtoen degrees (of
',&g(‘_“l;d"';"“'.“of““"““‘j‘:. tho concentny) m thie pinphuy of L
{rulor eunonine. wanpa or first cpicyele of thoSun, anl

dlurty two de grees (m tho punpliery of the 1st cpyeled of thy

Moon, when thuse epieyeles arpdtsenbed ot the cnd of an ¢uen

quadmat (uf the concentne or on the Lo of the Apsidis)

Baf when they are desenbud st the cad of an odd quulmnt

(f the o« neentre, or on the dismcter of thoe concantne par.

endicular tw tho | ac uf tho 3 sudes) the dogrecs m botls wwo
1Y
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Avanshed by bwenby muutes, (then the degroes m the pe
niphery of the Sun's epiogele=14° 40 und w thab of
Moow's=3le 40 ) s o o

Dumensoono o tataps 93 There aro 75, 30, 33,13 Mﬂ‘
egclos of flw Mars de, 49, {Begrees of the concentoe 1w the
rlegrees of thio concentre ponphenes of the frst epweeles of
lars, Morcury, Jupter, Venus and Sotwn respeetively} at tho
eud of an even quadrant {of the concentnc, but) ab the end of
an 0dd quadrant, there no 72, 28, 82, 11, 48 {degroes of tho
coneontrse )

Dimenians of tho 2a1 86 There are 233, 133, 70, 263
gcen oF Mars Lo and 89 (degroes of tho concontric) 1o
tho periphenes of the Siauzs or second epicycles of Mars 8¢,
2t tho end of an even quadrant (of the concentrac)

37 At tho cod of sn odd quadrant (of the copcentric;) there
are 382, 182, 72, 969, 40 degrecs of tho concentip m tho pevs-
pheries of the second epicycles of Mars &e

Guven the Rewoms of w88 Tabe tho differenco bebwerd
T fo o e Gt 41 eraphories of epeyclos of a plaack
1y oLt opegels at tho ends of an even wud sn 0dd
quadiant, waliply i by the sme of tho Ryom (of the given
Krwvus of tha planet) and dwsde iho product by the radius
Add or subtract thy quotient to or from tho pomphesy which
194t the end of an cven quadrant according as st s Joss of
greater than that whaeh 1s at tho ond of an odd quadeant  the
result will be the Stacra or reebicd porphery (of tho pcyeld
of tho plmet | )

Gisen tho 1ok or 203 89 Multiply tho swes of the Buu-
WAL 24 0ed Koti (of o groen 1s and 203
£a and Eoti prata gnd e KENDDA of o planct) by the roetaficd
ek equation of tho plaaet penphery (of the st and 2nd epicyelo
of tho planct), and dnids the products by the degrecs w &
cireld or Ju0° (tho quoticnts Aro callcd the 15§ or 2nd Butrss
1t nd Koo eians respectiely)  Lnd thy wre whose smo
15 oqual to the 1st Butaa 1uata the number of the minutcs
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contained 1 tIns arc 1s tho wanpa rwara¥® (or the 1st equation
of the planct )
To find the 201 equation 40 Find the 2nd Kotr raats (from
22 the mioer placets Mars o planet’s 2nd KExpeA a8 mentioned
before ) 1t 15 to be added tothe radins
wlien the Kendra 16 less than 3 signs or greater than 9 signs,
but when the Kexpra 1s greater than 8 signs and loss than 9,
(then the 2ndKom PHALA) 15 t0 bo subtracted (from the radius)

41 Add the square of the result (just found) to that of
the s1n6 of tho 2nd Buusa vmans  the squwe root of the sum
18 the § fagra kARVA or 2nd hypothenuse +

Find the (2nd) Buusa rxata of tho planet (3¢ mentioned m
8 L0EA 30th ) multaply 1t by the radws and dinide tho product
by the 2nd hypothenuse (above found)

42 Find the arc whose sme 1s equal to the quotient (just
found) , the number of tho mmutes contamod m tho arc 18
called the $10irs rrATAY (or 2nd equation of the planet )

The 20d equation of Mats &¢ 15 employed i the first and
fourth operations (wlach will be explamed i the sequel)

o fiod thotrus plues o 43 (Lnorderto find tho trao placen
;,hl:ns‘u: thoMoon undutber  of the Sun and Moon,) a smgle ope

ration cled iawpa {or operation of
findig the first equation,) 18 to be employed (that 18 to say,
when you wan to find the true places of the Sun aud Moo,
find ther first cquation aud apply 1, as will be mentioned 1
L5th S'ors, to thar mean places thus you have the truo
places of the Sen nnd 1foon)

But 1 respeet of Mars &¢ 1st S fanns operation (or operabion
of finding the 20d equation,) 2ud 3lanpa operation, Srd JaNpa
operation, and 1th Sianma operaton, areto bo employed
sueceasnely

#,A4%na prarA 15 the samo as 1] e oquition of L1 8 contro of a planct 1t

+ o Sionna kawsa or Snd hypoti muse 18 equiralent 0 the distane, (ra
e e S or mguotont 10 the wanal paralla

it T a1 dlusition of the 1af ror 1 lacete, B ok oF (B
v
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1L, Fmd tho sceond cquation (from the mean pluce of 2
planct ) apply tho Inif of 1t to tho meau place, and {to the
1esult) apply the half of the first equation {found from that
vesult; from the amonnt) find the 1st equation agawm, and apply
the wholo of 1t to the mean place of the planet and {to thet
rectified mevn place}* apply the wholo of the 20d 0_‘1“"‘{“’“
(found fiom tho rectified mcan plece thus you will find the
true place of the planet)

45 In tho §fouma and Bfaspt

Mow the 1ot and Zad
equations of the planets we  opcrations, tho (second or first) equs-
to bempplnd hion of a planet m mnutes 18 t0 1
additnve when the (sccond or first) Kixpea {of tho plvaet) ssless
than G mgns, bub when 1615 greater lun 6 signs, the nd of
15t} equation 18 40 be sublractve

TheBuvsysmsasteore 40 Dlultiply the dirmel motod
vion i xunutes of s planct by thy number of mute
contamed an tho first egnation of the Sun, and dwnde the pro-
duct by the number of muutes contamed 1 a cnclo or 21040
03d or subtrack {he quolient, w mumutes, according as b9
Sun’s cquation 18 additive or subtractive, to or fiom the place
of the planet (which 18 found from the Awancava at the mean
mudemght at Lawnd, tho result will bo tho place of tho planch
at tho true mid mght at Tavas )

17 “Bubtract the diurnal metion of tho Apogee of the
Mocn from her mean diumnal wmotion, (the remamder will be
tho Moon's motion from lier apogce,) from s remandhs
fnd tho Tst equation of her motion (by the rute which will. bo
expluncd {arther on). 'Llus equation s te be subiractie oF

additive to her mean wotion (for finding the truo motion of tho
1moun),

* Tho rechficd wean place of » planet 1 estled s Mawpa SPIOTS phace
The Marpa nrurya places of Macs, dupiicr sad Suturn correpond wiih Hnar
whocentre 3 lacca
+ T o UREaaxTsns cormection i to boapj lnd to tho place of & {lanct fund
fronn (he Auanaawa fur Suding the | Juca of tho g lar ot ab the b 1o o 1 peplit b
¥ak, aring frow st jortion of the equstion of funo whicl 14 due 16 (16
s e il awotion of the Sua  the Ly tie 1 D,
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Fund the trao duurmal 8. In the manpa operation, find
T o {h:‘;ﬂg‘f‘sy‘il": tho {first) equation of a planet’s dwrnal
ta motions of the others motion from the motion itself, 1n the
zame way m which the planet’s first equation 1s fonnd.

(Tale the differcnco hetween tho cars and aMYA smes
which have been fonud 1o fuding the swe of the Grst Krnora
of the planet) , by the difference between the sines (aata and
UsxYA) multiply, the (planet’s mean) motion (from 1ts apogee)
and dinde the product by 225

49, The quotient multiphed by the (rectified) penphery of
the first gpicycle of the planet and diaided by 360° (becomes
tLe first equation of the planet’s motion) n munntes  Add this
equation (to tho mean dmrnal motion of the planet) when tho
first Kewpra 13 greater than 8 signs and less thaa 9, but
when the first Kuxvea1s greater than 9 signg or less than3,
subtract the equation of the motion from 1t (thus you have
the trus dwrnal motions of the Sun and Moon, and the aswps-
SPHUTS motions of the others wiuch are equivalent to thew
heliceontrc motions )

To find tbe trna dwmrpal 50, Subtract the MaNDA-sPHUTA di-
motion of a munse plenct * il motion of a (minor) planet from
its 8 fewrocnoms’s dhurnal motion, and multiply the remamder by
the diffrence between tho radws* and tho 2nd hypothenuso
fonnd 1 tho 4th operation for finding the 2nd equation

51, Dinde the product by the {sa:d) 2ud byputhenuse, add
the quoticn, {to the Manpa-seruTa motion of the plavet) when
the 2nd bypothenuse ts greater than the radws,* but when
it 18 less than the radins subtract the quotient (from tho
MANDA-SPRUTA motion, tha result will be the irue motion of the
planet)  (But n the latter case), if the quotient be greater
{than the maspa-srnuta motion,) subtrict {the MaNDs.srmoya
motion from the quatient), the remmnder will boe the retro.
grado mobion of tho planct.

* Notes on 50 and 51 Somo commentators of the Sua¥a sTDDWAYIL nnder

stand by the term vadiua tho costno of 110 2 1d squstion found 1a the %
ton. B D o s opera
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Mocomeo erdrogws 52 When n planch 1s ab gmit
s10n of the | Linets distance {moie than 3 sins) frow s
S fanrocueus and (theroforc) sts body 1 attracted by the 10:;:
runs (borno by the S fanrocnema,) fo its left or nght, then
planet tion becomes retrograde
planet's motion A fud 1 Tho plnets ars, and

Wien the plencts began Jupiter,
t0 retrogrado and 1 (hey  others {1 e Mars, Merenry, JUP
Teave thear relaugression Venusand Satarn) get the ‘retrogrado
mation wbout tho same tme wheu the degrees of (ther in\}))
Kevonas, found 1 the $4k operation, are equal to 164 14h f"d'
163 and 115 {respoctively) and srhien the degroes of (ther 0 3
Kznorasare equal to the vemamders (196, 216, 230, 197 ﬂsﬂ‘)
2145 found by sublractmg the (saud) pumbers {163, 144 13%
163 and 115,) fLom 960° (soparately,) the plancta Jeavo o
retrogression

5 Venus and Mars (leave their retrogression abatt {10
samo time) when (their 2nd Kgnpca) 13 cqual to 7 sigos O
acoount of tho greatness (of tho rectihed duncasion) of thar
2nd epieyele 5o Jupiter and Mercary (leave therr retrogrossion)
when (thew 2ud Kesora)==8 sygns, aad Saturn Joaves 1t$ ctro
gression when (it 20d Kuxora)=0 eigos

o fnd the Tatuudo of & 56 Add or subtract the 2ud o
plasct tons of Mars, Saturn and Jupter
{found 10 tho 4th operation) to or from their nodes 1ccordiug
us tho 2d equations apphed to tho (rectified mean) pinoes o
tho plancts but m respeet of Mercury anil Venus add er sub-
tract thew Ist equabions (found 1 tho 8rd opertwo, 0 oF
from their nodes) according as therr 1st equations are sobtractin®
or additive re peetively (tho results aro the rectified nodos)

57 (For tho argument of latitudo of cach of tho plucts?
Mars, Jupiter and Satum) tale ats rectificd node from its tu0
plrco but for (tho argunicnt of latituds of) Mercury or Veous
taho its reetuficd mode from ts b fertuocnens , find the <mo {of

2ot ensand o7 Thieeside §1Tob U argumnent of latsude of ol of

U3yt hound ] eve oquals 1he buloces sine P lsca of tha g lar ct d vamal 61 37
Ualaceolitsnale. I D
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the argument of latitude of a planct), multiply 1t hy the
(greatest) latitude of the plnet (mentioned m S LoEA 70th (f
1st Chapter) and divide the product by the 2ud hypothenuse
fonnd m the 4th operation, but 1 respect of the Moon divnde
1t by tho radius the quotient will be the latitude {of tho
planet)

To find the true declina 58 The (mean) dechnation (of a
uom of a plonct planet or the dechnation found by
g pomb m tho ecliphic) m.

put; from its corresp
creased or duimmshed by its latitude, according as they are
both of the sumé or dilferent denominations, becomes the true
{dechnation of the planet)  But the Sun’s (true declination) 1s
(the same ag) lus mean declmation
To £ind the length of a 59 Multiply the dwarnal motion
Plauct s day {in munutes) of a planet by the number
of Pranas which the sign, m which {he planct 13, takes m s
mamg (st a gven place,) divide the product by 1800 (the
number of minutes which each sign of the echiptic contans 1n
wsclf)) add the quotient, m Pravis, to the mumber of the
Pranas contaned i a (mdereal) day the sum will be the
number of Pravas contmped m the day and night of that
planct {ab the given place)

Giren Lo dechstion fo 60 Fmd the mght and versed
fnd the radws of the dwr-  gmes of the dechnation (of a planct)
*olemde tako tho versed simo (just found) from
the radius, the remamder will be the radws of the drnal
arcle south or north of the equmoctial  (Thus radius 1s called

Druyya)
To Gnd the mscentional Gl Multiply tho sne of declination
dukresco (aboso found) by tho length (wm dynts)

of the equuoctil shadow,* dmde the product by 12, the

quotient 1s the huars +  The Kusva multiplicd by the radins
* Th t al shadow 1s tha sl adow of & vertioal

wlen the Sunag i % equ noct al et U1 3 mud day ot 3 & ven iﬂﬂ:wnﬁtlx)z digata

hoask atloe naof that arcof a { wual circlo whuel,
m: uoﬁ;n:. \l:]'u sxoslock e U D el 18 ntercupted botwoen
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and duided by tho Drvrva (thove found) becomes tho sano of
tho ascensional differcnce Lhe ate of that smy (13 misuies)
18 the ascensonal diffirence 1w PRenas -

62 Add and subtract the asCEl
dg",,?,ﬁd,:lhﬁ 3"2%“; Zﬁ.’ﬂi stonal drllereuce to and fiom ibe fourth
ol o fixed star purt, of tho length of the oy and wight
of th planck (as found 1 sLoxa 59} separately, the Wﬁ\lh’i
vall bo lengths of the half day ond half mght respestively ©
the planct when ats declinationws north

63 But when the planet’s declmation 15 soutl, the roverse
of thiy takes placo (1 e the results just foifnd, will bo the
Jengths of the half mght and half day of the planet respet:
twvely)  (In both cases,) twice the resalés axe the Tengths of
the day and mght (respectively)

In the samo way, the logtha of the day and might of any
fixed star can bo determmed from 1ts declmation which 2 1
be found by adding or subtracting its lantude to or frow the
Qechinatson {of 1ts conesponding pomt 1 the echptic)

TueBgoas of s Naxsua  GF  Tho Bura mirecs (or thospacf
3aa and yivar  Naxsmarns or an Astctism) contan®
$00 wumntes, and tho Brosa of 4 tirar {or the space wiash the
Moon describes from the Sun 1 titln or lunar day) contarns
720 mnntes

To ol tle Nursmarss 10O Placo of 2 planct, reduced ¥
:‘..Z‘:ﬂ,: plaact 12 ot 2 minutes, dinded by the Huappoud ¢F
800, gives tho number of those N5
sTATRA or Aslerssmy (counted from A wind wlueh ato p wd by
Lo planot ond tho remamdor 13 that postion of the prosent
Narsmarna which ss passed by tho plnct ) (Flus remamnder
Qwided) by the duarnal motion (uf the. planet) gres the quobnt
w the dy s, guarinas, &c winch tho plauct Las takon tv Pss
thit portron of the prescnt Narsuarsa
To fad tlo Yuaa® st s B3 Thosum of the places of the
b venluse Sun wud Moon (found o a grven Gmes)
A TR g e v of e i f e w8
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reduced to mmubes, 18 to be dinded by the Bra pmoat (or
800 ) Tho quotient 1 tho number of the elapsed Yoocas
{counted from Visuxsronga) (The remander 18 called the
cats of the present Yocs, and the Bma progs (cr 800") dim-
mshed by the cats 15 called the cawia of thut yoea) The
oats and cauva of the present Yoca multiplied by 60 and
divded by the sum of the diurnak motions (of tho Sun and
Moon) become the numberS of the past and to bo past crATIYS
(respectively of the present Yoos st the given fime )

o find the lunar dgy ot & 66 Take the place of the Sun from
e time that of the Moon (found at & given
time), dinide the remamnder, reduced to mmunutes, by the
Broaa (of o Texat or 720°, the quotient 1s the number of the
elapsed tatlus or lanar days ) (The remawnder 15 the aata of the
present Titar, and the Broca of a mirnr dummished by the Gata
1 the GAMYA of the presen TrTEI)  The cata and caxnya of the
presead Tirus, multiphed by 60 aud dinded by the differcuce
between the dwrnal motions {of the Sun ond Moon) become
the numbers of the past and to be past cuapixys (respectively
of the present miTnt at the given time)

67 The four mvanable Earixas
called Saxuni, Nics, Cuarosorapi
and Kmnstoeavs (always appropriate to themselves suacees
sively tho halves of the Tirins,) fiom the Istter half of the
fourteenth Tromt of the dark half (of o lunar month to the first
1:alf of tho first 7rrut of the light half of tho nest lunar month
mclusivo)

Tovanable Kanawss

68 And the seven varable Kara-
sa5, Bua* de  afterwards succeed
each other regularly, through cight repetitions i 4 (lunar)
wouth

Vanahls Kanivis

"

® 1 Diva 2 DBawa 3 Eavzava & Tamea 5 Gawiss 6 Vay
3i. 7 Bmapma B D

E
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69. Itis to bo known that all the Kararas answer succes-
sively to balf of a TrTmL.

(O Mawa,) thus I Lave explained to you tho Rules for finding
the truo places of the heas enly bodies, the Suu &c.

End of tho 2nd Chdpter of the SUrra-SippEANTA.

CHAPTLR IIT.

Called the TRIPRAS'NA, wluch treats of the Rules for 1csolung the
questwons on Tane, the position of places, and directions.

1 On thesurface of astone levelled

To determine the mendian
and 205t and west ines aud  with water or on the levelled foor of
the powts of the onzon — yypamy work, descuibe a cwrcle with
a radis of o certamn number of digits

2and 8. Place tho vertical Gnomon of 12 digits at s
ceatro and marh tho two pomts where the shadow (of tho
Gnomon) before and after noon wmects the eircumference of the
circle  these two pomts are called the west and the cast points
(respectisely).

Then, draw a line through the guxr* formed between the

* To ds

.n].me perpendiculsr to and bisechine the Lina oining two £iF6R

. - . '
. .
,l;z::xl:, m;jxtlb x're perpendanlar to and buect the Lue wluch juins fhe gIed
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(sa1d) cast and west pomnts, and 1¢ witl be tho north and sonth
ho or the Meridian Lime.

4, And thus, draw o hoe through the Tiu formed between
the north and south pownts of the Merdion Lane, this hne will
bo the east and vest lnc.

In the sume manuer, determwe the imtermediate duections
through the Tnus formed between the pomts of the determwed
ircetions (eust, south &c ),

Geren tho Qovmoms shae 0 (D order to find the direction
;.Ilfawdwdgm Buvas, to hnd  of a given shadow of the Gromon ata

hrgetion of tho eliadow

gven tune, desenboa aircle m the
plane of the Honzon with ~ radws whose length 1s equal
to that of the gnen shadow ond at s cwcumference
determme {ho pomts of the Homzon, the Mendwn and
cast aud wesh hmes as montioned before ) Then describo u
square about the saul aircls through the hnes drawn from tho
centro {of tho circle to the pownts of the Honzon, m such
manuce that the squaro shall touch the eirclo at the cardinul
pomts) and 10 this cirele (towards the western or vastern purk
o1t necording as the grven time 1s beforo ar after noou), draw
alino (as o sme,) equal to Bruis* (of the gnen shadow and
perpendicular to tho east and west lime towards th north or
south according ns the Bituss 13 north or south To the end
of tlus perpendenlur, draw a line from the centre]  Thus (hae}
will denofo tho diwection of the given sbadow (ut tho gnen

{une),
b 'Lho hug represcuting the Pruwe Verbieul, the six o'cloch
lino or the equnoctial, passes through the cast and west pomts

of tho Horuzon.

R . e et
, . o e

. . e oew

. . - . ' low

. - =y
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Tofind thesme of awgle 7. (In the said ewclo)¥ from the
:i‘i‘.’&?’fffiéﬁ".ﬂ‘ihl'ii‘i' cast and west Imo (to 1bs north) 2t 3
Qistanco equal to the equmochal shadow, draw another hne
parallel to tho former; tho distance betwcen the end of tho

* Note on the 7th §'1oxa.
Let 2 G his

j+3
123 be tho
Llame of the Mendwan of tl o =l
gwen placo of noith lati
Tude, apd m that plme
Ict G A ILbe the dmmes
ter of the Morizon, Z the
zemth, T and Q the north =
4 H
&~
that of one of tle dmrnzl
arcle 1 winch the Sus 13
suppored to revolve at tlo
gven day snd ¢ the projee
f1on of the Sun’s place ind
let 22, 8 & bo the perpentt . /a

culaie to Z N, G I aespec
ey
“Then, A a= Acsa or
the sinc of the Suns ams
pltude,
8

.= 84K or flio sume of the Sen's altstude

ceor Ab=DBnruasor the auo of tho dustance of the Sun fiom tlo rlll\':ﬂ
Testicnl messuved on  groat arole passur g throu s the Sun and ob FIgbb Bols
10 the Pr me Y ertrcal

Aa

Al
= bana0maLs & Dnosas

10 (s the upper or Jower sigm must onadently be weol uccording as the fun 3
noxth or sunlh of the Prume ¥ crtrcal

ar e a eadims

Lo
. of
et &t = tho radius of a great crrelo

& = the Jigpothennsa of the shalow,

12

R
theu, bR =12 43, "eb =,

Now, i the triangle s 68 . £ a4 b = the latituds of the iven 1 lacs i
ab  theems of Iatitude  the Fquinoctl shadow

23 tlecot of Lilitule
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given shadow aud Use Jatter ke 18 equal to the sna of amph
tudo (veduced o the hypothenuse of the given slmﬂaw)

Chren 1 51 adow fo £ind 8 The square root of the sum of
s byper ennse the squares (of the lengths) of the
Gnomon and the given shadow 1s called the hypothenuse of the
shadow from the square of the hypothenuse subtract the
square of the Gromon, the sqpare root of the remamder will
be equal to the shadow, and the length of the Gnomon s to
be Lnown (from the shadow) by tho mverse calealation

Tie precession of the 9 The cicle of Astemsms hbrates
cuozes 600 times 1n a great Yues {that 15 to
say, all the Astersms, ab fist, move westward 27° Then
returmng from that lnmt they reach thetr former places  hen
from those places they move eastward the same mumber of
degrees, and returning thence como agam to their awn places
Thus they complete one hbration or revolution, as ti 1s called
In this way the number of revolutions 12 a Yooa 15 600 which
answers to 600,000 1n a Kaxes)

Multplying the Amaneana {or the number of elapsed days)
by tho saud reyofations and dinding by the mumber of terres
trial doys m o haves, tho quotient s the clapsed revolntions,
81ns, Jdegrees, &c

10 (Rejectiny the revoluiwoms), find the Bawsa of the rest
{t e signs, degrees &¢ as mentroned ta S zons 30tk of the 2ud
Chapter)  Lhe Buvsa (ust found) multiphed by 3 and diaded
by 10% gives the degrees &¢ callcd tho Avana (this 1s the samo
with the ameuntt of the precession of the equinioses)

3 thoBgumoctul dadow
OF 86X meme 2 e mmarmemre §
120 "1

»
a k¥ — or tho reduced S uvREYALA == lhe Equmottul stadow
b3

Ths reduced wine of aunplita Yo
= tls ] quaoctial sl adow ¥ the reduced Burss; tau expliue the
uhs wss B
[

o
t Thus  tho duln e of the Stellae Srws from (Lavernal equmor. T D



30 Dranslation of the @

Add or subtract the amount of the precession of the equ
Roses (accordmg g3 the asterisms arc moving eastward or
westward at the given time) bo or from thoe place of a planet
from the result (wlich 1s equisalent to the longstude of the
planet) find the dechnation, the shadow of the Gnomon, the
the ascensional difference &

Lins motion of the asterisms (gr the precessicn of the eqm
noves) will be vertfied by the actual observation of the Sun
when he 15 at the cquinoctial or the selstitial pomts

Lb Accordwg as the Sun's true placs found by eomputa
tion (as stated w the 2nd Clapter) 1a less or greater than that
which 1 found by observation (1 e the longitudo of the Sun),
the curcle of asterrsms 13 to tho cast or west (ftom 1ty ongmal
place) s wauy degrees as the o are 1 the differencs (bebn cen
the Suw’s true place aud the longitude)

12 At » gnen place, when the
Sun comes to the equnyetail, tho sha
dow (of tho Gnomon of 12 d _is) cast on the Miadun Line
at noon 1 called the Pavswii or the ¢ [uinoetial shadow (for
tlat place) -

The equinoctial ahadosr

Grerlion octulals 13 The RaTus multylied Dy the
dowtoh dtle coluttude Gnonon (or 12} and tho cqumoctisl
ard lal jude

shadv v {~parateh) and diaded 1y
the equinoctial 1y potd enuse® gies e couns anl smo of 1he
titndo e jretinen)  Lhe arcs of (e ¢ 5 s dre the eo it
tudo and the hititade which aro alwaga outht (it tle gueu
tlace from whe e zemth the ¢ Junoctial ¢ 1do 13 1pclned to i1 o
south)

G sen |1e Gromens s Tawd Vs Yo Buwsa of the «ha
dow at 100n # d b

Je
S o Tud b bt tude 0% of 11U Gromon st noon 13 tho
of e lace 8100 as the shudow atsdf Maltyyly

r.;n!en‘\: odxull\'\-nﬂmuwl;ﬂlnlq\cﬂr ure of e ¢u octul olaluw
und 1y tah $1o aguare me b of U's siim oF g v, o 4
sadawsnd 0G0 1T T 1R O e s puarer of sl Vol

Tlewul Ittule of b

Lutanin, B D UM L€ 570 bid 10 the sorth bt (udes of tle
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the Radrus by that Bavsa and divide the produet by the bypo

thenuse of the said shadow, the quotient will be the sino of
the zemth distanco the zemith distance, found from that sme
m muies, is north or south according as the Buousa is south
or north respectively {ab s given place) Find the sum of the
zemth distanco and the Sun’s dechnation m munates when
they ure both of the same name, but when they are of contrary

natmes, find the difference bebween them  This surm or duffers

ence 13 tho latitude m minutes (ab the given place)

‘To gnd tle vgu noct ul 16 I'nd the sime of tho latitude,
thedow from thelobtude (yust, found) , tohe the square of that
sme from that of the Radius, the sqnare root of the remmmder
18 the cosmo of thoe Iatitude Tho sino of tho latitude multrphed
by 12 and divided by the cosme of the latitude gises the
Pruanua o1 the equmoctril shadow

(Grentla bt tads of the 17 Find the differenco hetwoon the
e :.,",:‘t ;L:f"‘,,’ﬁ,l,f, h”; degrees of the latitude (at a given place)
il ation s dlooutude  qnd thoso of the Sun’s zemth distanco
at noon when they are both of tho same name, bub when they
are of contrary names find the sum of them, the result will bo
the Sun’s dechnation multiply 1ts sino by tho Radias

18 Iymido the product by the smne of the Sun’s greatest
declmation (or 1397)  find tho are (m signs &¢ whoss smo 1s
equal to tha quotient, just fonnd}, this are will Lo ihe lungr.
tuda of tho Sun when ke 18 m the first qaarter of the Leliptie
Dut when he 13 m the sccond or third quarter; subtraet or add
tho e1zus &e  (contamed 1w tho arc) from or to G mgns, (the
rewander ot the sum wall bo the longm‘xde of tho Sun)

19 And when the Sun 18 m tho fourth quarier of tho
Leliptic saltract the signs & (wluch composo the arc) from
12 w1 us, the rummndir will bo the true longitudo of 1o Sun
ab nvon

{10 the longntude, just found, ag 1y the mnount of the pre-
eussion of the cquupxes wversely for the San's (1~ place )
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To find the Sun's can (In order to find the mean place of
place from fus true place the Sun fiow lus truo place above
found,) find the 1st equation from the truo place of the Sun and
apply 1t mversely to tho place repeatedly, the result s the mean
place of the Sun (that s, assumo the true place as lus mean place,
1tnd the Sun’s first equation from 1t and add tlus cquation to the
trae place:f the equation be subtractue, but if 1t bo additive,
subtract it from the trne place, the result will be somewhat
nearer to the exact mean place of the Sun at the given noon,
assuming this result as the Sun’s mean place *apply the said
mode of calcalation, aud repeat the process until you gob the
exact mean placo of the Sun)

Gives the latitude of the 20  Tind the sum of the Tatitude of
Thgind i decth aton o€ 4 given place and the Sun's declmation
distorce at 1 oo when they are of the same name, bub
when thoy are of contrary names find the difforenco between
them, the resalt will be the zemth distance of the Sun (3
noon) Find the swne and cosime of the (found) zemth dis-
tance

Giren tho Sarte cengn 21 The siwo (ust found) and the
:11.1'523’“'1,'.1",?2'1'.,‘15 'l the  Radws multiphed by the length of the

PR Gnomon 1 digits {or by 12) and di-
vided by the cosie (sbove found) give the shadow of tho
Gnomou and 1ts hypothenuso (respectively) at noon -
S o Sunfy dechnn 22 Tho sme of the Sun’s dechna-
amplitudo and the sws of tion multiphed by the cqumochal by«
amplitade reduced pothenuso and divided by 12 gives tho
sie of tho Sun’s amwphiude Tlns smo multiphed hy the
bypothienase of the Gnomome shadow at noon, snd dided by
tho Radis, becomos the sme of amplitude reduced to tho
shadow’s bypothenuse
2. :{::Ex:xﬁu‘.‘!‘:u:} 23 To tlis reduced mno of the
amphtude, to Gud (e By S0’ awphtude add tho equnoctial
s shadow, the sum will bo the morth
Buwa {of the shadow ot tho given tune) when the Sun 19
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1 the southern hemisphere, but when bLe 13 in the northern
hemisphere, tahe the reduced sme of amphiude from the
eqmnoctial ghadow, uand the sremmnder will be the north
Buwn

24 Tn the latter case, when the reduced sine of amphiuds
18 groater than the equnoctial shadow, subtraet this shadow
from the reduced sie, the remamder will bo the south Bausa
Detween east and west hine and the end of the shadow at the
gwen tme Lvery doy the Bmosa ab noon equals the Gno-
mor’s shadow ob that time

25  Multiply the cosme of the lat-
mf Sann é:hvlﬂll;‘,‘d; ;,;‘3 tude by the Equnoctial shadow or tho
‘dl:‘" {E“““":“:‘i’n;"‘“"“:n‘t‘;s sine of the latitude by 12, the product
Bun resches the Prma Vert:  [which 13 the same m hoth cases)
esl dinided by the sine of the Sun’s de.
chination gives the iypothenuse of the guomonic shadow af the
timo when tho Sun reaches the prime vertical *

26 When the {Sun’s) novth declin.
ation 1s less than the latitude, tho
Uypotienuse of the shadow nt noon multiphed by the equunoc.
tial shadow and dimded by tho reduced sme of amphtude at
noow, gives the (same) hypothenuset (which 18 found wm the
Treceding 8 noxa)

Othernue

® T11 1 shown thus,
1 =2 Latitude of the placo,
&= tho equinociial shadow 5

o Uie sias of the Sua s ““‘_":,“‘“_“’x:;} wlen th Sun reaches tha prme

3+ = the lypothenuse of U e shadowsy YU -
Tenon I damlt 2

a

1pe= =12
12anl  econt
e e (tcawa 03§ anl==12 land o ol
& i2mal)
+ Tl s proved tl us.
Lat A = tho 1 ypol enuse of t] @ shadow at noon g
@ o= {1 ai6 uf asmg twla redure 1 10 that hyj
Py
= the e of sng btude 1 temsa of tho raduus.

r
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27. The sme of the declination (of the Sun) maltiphed by
the radius and dinded by the cosne of the latitude becomes
the sine of amplitude. Multiply, this size by the bypothenuse
of the shadow at a given tume and divide the product by the
radws : the quantity obtamed 1s the sme of amphtude m
digits (reduced to the hypothenuse of the shadow ab the given
time).

Guven the cqunoehialehar 28 and 29. Subtract tho square of
dow and tho Sun's ampl- the sme of amphiude from the half of
:‘l’:l:x’l A:&u&?lamh{;,?:;:;ii the square of the radws, mulhiply
g‘f”l“ °“'1““h tho azmuth  the remamder by 144; dinde the

stanco 18 45

product by the half of the square of
the gnomon (1. ¢ 72) increased by the square of the equinoe-
tial shadow. Let the name of the result be the _K.ARA\_«f. Lk
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altitude of the Sun when situated at on intermediate vertical
(mtersecting the Horizon at the N. B. and 8. W. or N. W.
and 8, B. pomts). If the susbe south of (he prime vertical,
then the Kona-'anxw will be south-east or south-west, but of
ho be north of 1, then  will be northenst or north.west,
The squarc root of the difference between the square of tho
Eoyas'swgo and that of the radws, is coalled the Drrarvd or
the sme of the zemth distance,

33, Multiply the (said) sine of the zeuith distance and the
radius by 12 and dinde the products by the KoyA-sanxo
{above found), the quolients will be the shadow (of the gno-
mwon) and aits h}}pctlncuusc (respeehively, when the San Wil
<ome un an mtermediate vertical) at the proper place and time,

B

e
hen, 12, ¢ == & , &—= & == §'AUKUTALA (34 shown in the note ou 7tk S'10%4) 3
12

e B © ¢ v~ ygomass apphed with
£ as the Sun 18 south
of the >un’s distance

¢
Aok @ = Duvaa
12

but when the fun 5 N B, N, W, 9 B,or 8 W, 1t 13 equdistant from the
prime vertieal and the mendian, Therefors the hypothenuse of e nghi.sngled
trnngle, of which one side 18 tho BRULA and tho other equal ta t, 11 {he sme of

the zenith distance,
Py . L2t e
B3P )E e 2 (em 2 @ )O 5 &~ Tk 287
39 ) S Prah] s Y
, s1co the squats of he sine of the zomch distance sdded 10 the square
of the fine of tho sltitude 18 equsl to the square of the radsas,

¥ ae

mal st s 2o =T,
£ 3

or (¢ 4 T2zt 2hs ez = TE R —~13ats

TERO~ @ M —af)

‘3 2%ae - —
- s - = e
LR e o e vl of the »s
. ' . ' v
Y s asafe=

wiahgwes @y FE &S DD
LR
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27, The sime of tho declination {of the Sun) multiplied by
the radins and divided by the cosimo of the latitude becomes
tho sine of amphtude. Multiply,this sme by the hypothenuse
of the shadow at a gwen tme and divido the product by the
rading: the quanbity obtamed 13 the swe of amphtude 1m
dypts (reduced to the kypothenuse of the shadow ab the given
time).

Guven th fsteh 28 and 29. Subtract the square of
ot e Buara ampl. the sie of amplitude from tho half of
tode, to find itatad .

D ettty tho square of tho radiws; muliply
ewclo of which (o anmuth  the remamder by 14t, dmade the
distance 18 45% s

product by the half ¢f the square o

tho gnomon (1. 0 72) mcreased by tho square of tho equnoc-
tial shadow. Let the name of the result be the Karaxf. Let
the caleulator writo down tlus number {for futare referenc).

30, Multiply twelvo tames tho cquinoctial shadow by tho
swne of amplitude and dinde the product by tho former divasor
{t e 72 added to tho square of the cqunoctial shadow). 1ot
tho result bo called tho Puata  Add tho squaro of tho Karayf
to the Prara and tako tho square-100t of the sum

31 and 32. The squarc-root, (ust found), dimmished oF
ncreased by the PuaLa according as tlie Sun 18 south or aorth
of the eqmnoctin), becomes the Kona-sankuk or the sio of

z -

Then = P (e suns of (he Suu's sltitude whes hois at the prume verties)

==cosl el = e (equmoctual shadow) 12,

4B
. p=
and. p R =12 =z (the bypothenuso of tho Sun's shedow when he reakies
the prima vertieal) s
12} he he

= —; upposing theBun’s deulinstion lo
° g0 @0 clange dupwg

Grm—— =12 R
® 124

* Thaa 1 demontrated thug
Lot o = tho cquinctiad thadow,
@ = i} o siue of amplitads,
% = (o hazasi,
S == the Pusts,
and 7= the hoy 845k,
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N .

altitude of the Sun when situated ab an inlermediate vertical
(mtersecting the Horizon at the N. E.and 8. W. or N. W,
and 8. B. pomts). If the sur bs south of the prime vertical,
{hen the Kona-s'angu will be south-east or south-west, bub if
he be north of it, then 16 will be north-east or morth-west.
The square-root of the difference between the square of the
Kovas ANKU and that of the radius, iy called the Drjervd or
the sine of the zenith distance.

33. Multiply the (said) sime of tho zenith distance and the
radius by 12 snd dwde the products by the Koya.s'ANgo
(above found); the quotients will be the shadow {of tha gno-
mor) and its Lypothenuse (respectively, when the Sun wall

cowe on an mtermediate verfacal) at the proper place and time.
B

Then, 12, ¢ =

¢
2 $—— 2 ==F'ATKUTALA (a3 shown m the note on 7th S'TOXA) 5
1z

and wince st 1s muamfest from the same note thet the S'AvkUTass appled willi
tho sine of amplitads by addition or subtraction accordimg as the Sun 13 souti
or north of tho cquinoctial, bevomes BAUTA (1, ¢ the sme of tho Sun's distanco
from the primo veriieal),

e = #da=Buuia;

but when the Sun 1w N. B, N. W, 8., or 8§ W, 1t 13 equdistant from the
pruve vertical and tho meridian. Thersfors the hypothenuss of s mght.sngled
trangle, of whick one nda 13 th DRoda sud tho other equal to ity 15 tho sis of
the zenith distance

&

- . LI
A hp)R =2 (e~ T ma) = ——alk——af2at
7P ) ¢ == ) : 3
o, since the square of the sine of tho zouth ditanco added to tho square
of the sime of the aititude 18 equal to the equare of the radius,

[ ae
fd e R b Ba =T,
72 3

or (e 47 At 2aer=T2R0~1tbars
25as TR~ 10sa! M (F R —at)
otz et egm
Nowr, an the foregoing equation it Wil be obserred that th valus of the mds
contatmg tho kuowa quaniitics u what Ly beea y epolen of under the
Taune of hazab, nad that tho half of the co cacnt of # 1 what has been alzeady
spoken of under the nane of Tusrs,
e EIfr=1,
whiclh gives =S FE XL BD,
r2

sk
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Tho ltitude of the placs 4 Add or subtracy the swe of
and tho Sur's dedmstion {ho ascemsional difference to or from
.”‘uﬂﬁﬁ'%‘i}.iﬁfﬁil’.’ﬁi“&f the radws according as the Sun 18 1
sterentme fommon g ) orhern or southern hemisphere.
The result 15 called the Anrvi. From the Axty( subtract the
versed swe of the tuse from noon (reduced to degrees) ; 2ullr-
ply the remamder by tho cosine of the dechination. )

85 and 86. Dinde the product, (thus found), by the radius;
the quotient 1s called the cuuens , the cnmepa multiphed by
the cosize of latitude and divided by the radiis becomes the
S angu* or the sime of the Sun’s alttude (ab the given time).
Subtract the square of the S Angv from tlat of the radus;
the Square root of the rematnder 15 Drye-s7a or tho suo of the
zemth distance (at the given time).  (From the s'ayxu and tho,
DiIG-JYA} find the shadow and s lypothenuse as mentioned
before (m 1084 32), * N

Mulbiply the radins by the given
et e Lo shadow (of the gaommen) aud drerds tho
o fad the tias o moca, product by the shadow’s hypothenuse.

L3 SO RN

s et onlond D anlmd
wngm TP salmmd
R !

tan L tea &

(rost & R——) cos 2 cosd

(con £ 2 emn ) cos Lcon @
—_—

i)
(B mno—verm hoosd  rasd

o = ST fed
L

3t 18 to b cbaerved heee, it whes the Latituls of the plare 1 nortl,, the e
@ becomes Plus or winus socording as the declination 8 sorth or south. B D.
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87 The quotient 15 the pma 74, the sgnare root of the
squara of the radins dummshed by that of the DRj6 va (ust
found), 18 the #'axxu  multiply 1t by the radws snd dinde the
producst by the cosne of latitude (of the place)

88and 30 The resulf (thus found) 13 the crueva , mulbiply
the cmumpa by the radws, dinda the product by the coswe
of the declmation  Subtract the quotient fiom the Awry4 and
take the remamder  From the versed mnes (given m s LoRAs
23—27 of the second chapter) find tho are whase versed swe
eyuals the yomawmder The mimutes contained 1 the arve are
{he Prawas 1 tho time before or sfier noon ¥
PIS;":‘ ihfhi“'iﬁﬁdieé’f e Multiply thoe cosme of latitude Dy
T emptude T e o the given reduced sme of ampliude
f\m s decliration and Longt  and éhwide the product by the given

shadow’s bypothenuse f(ab & gwen
tume)

40 The quobent, (thus found), 15 the sime of the Sun’s
declination , multiply 1t by the radms and dwide the product
by the sine of the groatest dechnation, find the arc m mgns,
dygrees, &o , from thus urc and that quarter of the echptic
which the Sum s situated at the given time the Sun’s longituda
can be determined (a8 mentioned befure m 510848 16 and 19
of this Chapter)

TuTirAw o Tao 1 Wik 41 On any day place o verhical
the Gnomom shiadow » call  ENOMAD ON 21 honzontal plane, xaarh
retolves the end of tho shadow ot threo duif-

ferent times on the plane, and descrbe s arcle passing through
Then the tnd of the shadow of that guomon

theso points
g airclo through that

wall rovolyosn the cucumferenco of th
day

® Thus Rule is the conversc of t1 e precoding one” B b4
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To find (o rigl b ascen t2 (I order tofind tho nght
sicta of (he first theco § gus  ascensions of the ends of the threo
ofthe Ll ytie. first signs of the echphic 1 ¢ Anes,
Tyorus and Gemim, find tho dechnations of tho sud ends) then
maltiply the sines of one, two, and three smes by the costne of
tho greatest dechnation of the Sun sep Iy, and dwnide tho
products by tho cosmes of tho declnations (above fopnd),
respectively  The quotients wall be tho swces of thoares, find
the arcs 1 mnutes  (Theso ares will bo the nght ascensions
of the ends of the three first signs of the echiptic)

To £ind tho nsing periods 43  The number of minutes cou-
of those sigus at the Lqualor temed 1 the firsy pght ascension,
{above found), 1s the number of Prisss which Aries takes 1
its riswwg at Lasax {or the cquator) , then take tho first nght
ascension from the gecond and the sccond from the thurd, the
remawders i migutes will depote the numbers of Prdras
which Taurus and Geunm nise ab the equator

(The numbers of the Pssnas, thus found, contamed 1 the
nung periods of Ames, Tourns and Gennm at the equator are)
1670, 1795 and 1935 (respectively) "

Fo find e riawg porods (Ta order to find tho nsmg perods

of thow s e guren of tho frst threo sgns of the echphe

at a gwen place of N L, find ab
first the ascensional differences of tho ends of the said g2
at that plgco and subtract the first ascensional difference fromt
tho second and the second from the third Tho first ascen
sional chfference and these remainders aro seserally called tho

Crsnsxusnmss of the smd migns for tho given place)  Sub-

tract the Clarasuanyss (of the first three signs) for the given
place from ther nising periods ab the equator the remarnders

will be the rsing periods m Privas of the smd smgns at the
given place

To find t) ¢ nsing periods 14 The msing periods of the first

4
of the zest three signs of the ccliphe at the
Equater successively mercased by theor CiaTARTANDAS g1 30
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4 contrary order tho g penods of the following  three
5gos (& e, Caucer, Tieo and Vergo) The nsmg perods of tho
first 6 mgns, thus found, answer m an nverse order to those of
the latter mix Tnbra, &e for the given place.
45. From the Sun’s longitnde ss.
1115;0?;‘3 t:?:hen ::\f;:ffju‘;{ certamed at the given time, find tho
?\iﬁi: sgren tmo from  Bypgra and Brosya bimes m Pranag,
- (i the following manner. Find the
F1gn in which the Sun 13 ond find the Brukra degrees or the
degroes whch the Sun has passed and the Broova degrees or
tlose which ho has to pass)  Multiply the numbers of the
Baurrs snd Brogra degrees (separately) by the nsing period of
the saud sgn (at the given place) and divide the products by 30,
{Tho first quotient 1a the BRUEA time 1n PRaNAS m which the
Sunhas passed the Baukra degrees, and the latter 15 the Brogra
timom Prdnas wn winch he has o pass the BEoava degrees)
46 and 47.  From the gven time in Pr{yds (ab the end of
which the Horoseope 1 to be found) subtract the Biogva time
m PRawAs and the memg periods of the next signs (to that m
whach the Sun 15, us long a8 you can, then at last, you will find
ihe sign, the nang perod of which bemg greater than the
Temamnder you will uot be able to subtract, and which 13 con-
sequently ealled the ss‘uonEa mgn or the sign incapable of
beng subtracted, and its visng period the AsUDDEA memg)
Maliply the remmnder thus found by 30 sad divide tho
product by the 43 vopuA msing period 2dd the quobent,
degrecs, to the precedmng signs (bo the A9 vonIta sagn) rechaned
from Aries {ond to the sum apply the amount of tho preces-
#ion of the equinozes by subbrachion or addition according a3
1 will bo additive or subtractive) the result, {thus found),
will bo tho place of tha Horoscope* at the enstern horizon
If the tune at the cnd of which the Horoscope ls-lo be found,

Lea the gieea
* Thus there ara tmo proceseca for finding he Horoscape, one » ¥
110 10 after sut ud el (he other When it 8 buford #a rise, $ad whiel ara
consequentiy call d Ruaua or duoed and $ROrapauL of wdirect procesics
respecurely’ 0 D
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be given before sun-mse, then taho the Briokra time {above
found) and the msng periods of thoe preceding sigus, to that
which 15 occupted by the Sun) m a contrary order from the
mven tune, multiply the remamder by 30 and dmide the
product by the As Uppis riswyg pered , subtract the quoticat,
1 degrecs, from the signs (rechoned from Ares to the 4809
piia sign nelusive), the remander (inversely appbed \vllil the
ataount of tho precession of the oquinoxes) will be the place of
the Horoscope at the castern horizon

To £ad o calonating 48 Ttom the line, m GRATIMAS
pownt of the Lelipti at the  from noon, befors or after, the Sun's
giren biano from noon placo fouad at the guen bime, and
the rsing perods of the signs ascertained for the equator, find
tho are, 1 migns, degrees, &c (mtercepted between the Sun
and the mendan at the guen place) subtract or add the signs
&c (ust found) from or tothe Sun’s place (according as tho
given hime 18 before or after noon), the result will be the
place of the culmmating pomt of the echptic (ab the gives
tume)

Given tle place of e 49 (Of tho guen place of the
Horostope and dat of the  Foroscope and that of the Sun), fad
sun The the Broava timo m Pranas, of the
Iess and tho Boukra time, 1n Pravas of the greater, add toge-
ther theso tunes aud the nsing periods of tho ntermediate
signs (between those which are occupied by the Sun znd tho
Horoscope) , and you will find the time (fiom sup-rise at the
end of whach tho given place of the Horoscopy 1s gust nsig 12
tho castern horizon)

50  When the mven place of the Horoscope 15 1dss than
that of the Sun, the time (above found) will bo before sun 1156
but when st 1 groater, tho time will be after sun 1so

And when the givon placo of the Horoseope 15 greater thun
that of the St nccased by 6 signs, the time found (s men-
tioned before) fiom the place of the Horoscope and that of tho
Sun added to 6 signs will be after sun set

End of the tlurd Chapter called tho Thit as na
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CHAPTER IV
On the Dlipses of the Moon

™ 1. The dimeter of the Sunw’s orb
ho d ameters of the Sun
und Moon 1n 303anas sud 13 6,500 vosanas aud (hat of the
tu ':’“"ﬁm"“’“ Moon’s 15 480 yosaNag

2and3 The dwumeters of the Sun and Moon multiphed
by therr true diurnal motions and diided by (thew) mean
dwrnal motions become the spuoTa or rectified diameters

To find the Sun's dumeter The reciified drameter of the Sun
;tc:l:ulxﬁ):;‘m:\::s thew dae ltiphed by his revolub [SERE

Kaura) and divided by the Moon's

revolulions (m that cycle), or multiphied by the pemphery of
the Moon’s orbit and divided by that of the Sun, becomes the
danmeter of the Sun at the Maon’s oulnt

The diameter of the Sun ab the Moon’s orbit and the Moon’s
rechfied diameter divided by 15, gavo tho numbers of mimutes
contamed in the diameters (of the dises of tlhe Sun and the
Moon respectively).

Ty fud the dumster of 4and 5 Multsply the true dirnal
;‘Iionnm‘” shudow ab e motion of the Moon by the Dartl’s
dwmeter (or 1,600) ond divide ile
product by her mean duarnal mobion , the quoutity obtamed 15
called the Senf Multily the difference between the Tarth’s
diameter and the 1cctified diimeter of the Sun by the mean
divmeter of the Moon (or 180) and diwide the product by thi
of the Sun (or 5,500) , subtract the quobicnt fiom the Sucnf
the remmnder will bo the dumeter (10 Yosavas) of the Lartiv’s
shadow (ab tho moon), reduce 1t to minutes as muntionul
before (1 e by diadmg it by 15)
Tofdiloprobablot mes O ThO Turtl’s shadow (iheags)
of by ocsurre ices of echipd  remuns ab tho distance of o sigus hom

the Sun  When the place of the Moon’s ascendin s node equals

tho placo of the shadow or that of the Sun, there vl bo an
G
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echpse (lunar or solar) Or when that node 18 beyond or within
the placc of the shadow or that of the Sun, by some degrees,
the same thing will take place

7 The places of the Sun and the Moon found at the time
of tho new moon are equal {to each other) m signs, (degrees)
&c and ab tho instant of the full moon they are ab tho distance
of 6 s1gns from cach other

To reduce tho places of B (Find the changes of the places of
the Sun, the Mooa and ber  tho Sun, the Moon and her ascending
25,‘5“.53;"1:"2 ot B % node i the wstant from midmght 0
the syzyey the nstant of the syzygy as med:
tioned 1 8 oA G7th of Ist Chapter) To the places of the
Sun and the Moon (as found at the midnight) apply by sub-
tiaction or addition their changes accordmg as the instsub of
the syzygy 18 before or after mudmght  the results are called
tho saua naLa places of the Sun and the Moon But mercasd
the place of the node (at mudmght) by its change, if the
1mstant of tho sy zygy be before midoight, or dimmish st af 3 b0
after mudnight

What covers the Sunand 9 Tlo 3Moon being Iike a clond 11
the Movna thew echpses g Joyor gphere covers the Sun (B &
solar cclipse), but 1o a lunar ono the Moon mowing castward
enters the Eartl’s shadow and (thercfore) tho shadow obscures
ber diser

To find 1o magnitude of 10 Take the Moon’s latitude (st
s echpee. the trme of syzygy) from half tho sum
of the dinmcter of that which 15 to be covired and that of the
coserer (n a lunar or eolar echpse), the remmuder 18 tho
greatest quantity of tho oclipscd part of the disc '

Touertanticocurrce 81 16 this quantity ehould be
:fx;..,lml' 1artwd or no pgreater than the dameter of tho dist

whichis to be cchipned, the echp-e
will be a total oue, othcrwise st wall be partial  Bat of tho
Moon's latitude Le greater flan half (ke sum {mentioned s
tho preceding b Load) there cannot be an celipse,
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Tof dthe balf dmmbion 12 Find the halves separately of

:: &“fdi?;ﬁii.‘"“ thatof the  the sum and difference of the dameter

of that which 15 to be covered and

that which 1s the coverer Subtract the square of the (Moon’s)

latitude (as found at the tme of the syzygy) severally from

the squiares of tho half sum and the half diference and take
the square-roots ol the results

13 These voots multiphed by 60 and dmded by the
dinrnal motion of the Moon from the Sun give the StRITYARDUA
the balf daration of the Echipse and MArDARDEA the half dura-
tion of the total darkness n ausizds (respectively)

n’ﬁ;f’;ﬁ;b}; exact SrryTy 14 and 15 The diurnal motions (of
\eniuoas the Sun, the Moon and her ascendmg
node) multiphed by tho Sturrvanpma (sbove found) m amari-
ks and dinided by 60 give their changes w muutes  Then to
find the first exact, S1rrTzARDRA, subtract the changes of the
Sun and the Moo from thewr places and add the node’s change
touts place, from thesw applied places find the Moor’s latitude
2od th Bramrvawpaa  ‘This SrairyaspEs wil be somewhat
nearer the exact one, from tlus find the changes and apply the
same mode of caleulation (as montioned before) and repoot the
Process until you get the same STHITYABDUA W every repetis
flon This SrmTvarona will be the exact first STRITYARDEA
But to find the latter SturvarpEs add the changes of the
Sun and Moon to ther places and subtrach the node’s change
from 1ts place, from these applicd places find the Moon’s
latitudo and the StmiTxarpua agan and repeat the same process
until the exact latter Stomurvarpus boe fowud TIu the same
manner determina the first and second eXact MARDARDIaS by

Tepeated caleulations.
To &nd t1g times of the 16 At tho ead of the true Innnr
phases of an ecl jzen day (1 e ot tho timo of the full moon)

the middlo of the celipse tahes place, this timo dumnished by's
tho oxnct fisst STHITTARDIA leaves the timo of the bepaning,
a2
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sod wncrensed Dy the Litfer o3t Stimarois gnes tho tawe
of the und.

17, Ju tho s ung manncr, tho Lime of the mddlo of » total
echipso dimmmshod und mgrcaed {(reparitudy) by the esact st
and sceond Matp Ly ginad tho tiies of the L qnnng aod
el of tho totl durkness (repuctindly),

To 6ul the hunt or the 18 Muluply the disrnal motion of
b Mg e Thot e the Moon from the Son by the {fird)
el se 1o 8 givcu tune. Siurrapona dimashed by guen
GUATIAS and dinde the product by 09, the quotient 15 the
Kopl wm mumntes (or the porpendicuhr of tho gt angled
trimgle of wlah the Moon’s latitude 1s the base and fho
it unce etwecn thie contres of that wlach 1 the coveror ald
that wlich 1y to be corerud 15 the by pothenuse)

10 Tnan cebpao of the Sun, the Kot m munates (1bovo
found,) multiplecd by the mean Stmszpna apd dinided by
the appuent* Srarrvapua beeomes the Sruvra or apparent
Ko m minutes

Jofndihoquutiroftla 20 The Moon’s latiude 13 the
SECITECERE Brons r L) and the squaresot
oy ee of the sum of tho squares of the Kot
o0d Brost.ss the hypothenuse {of the tuvugla as menboned
beloro m Srons 18th)  Subtract the by pothenu-o from half
the sam of tle drmeters (as stated 1 S1ona 10th), the re-
suamder will bo the quantity of (he echpsed part (of the disc)
8k the Lo (ab which the Bogs s Barora me ascertuned)

o fd e qunt iy of the 2T Yf 1 by required o know the
;‘u::;»n:rl«:f::i;l?'ml":’: Koy dc ata guen time after the
echipee mddle of the echipse, subhack the

8+en timo and the end of the echpse)
from the cecond Srurcrannys, fron the semunder find tho
Horr &c a3 mentioned befing, The obsemed part, found from
the second Sruirranoma 1y L portion of the dise yeb In
~dhscunty

- 61 pai
Cagier® B W sparent srutrscaness wil b cxplaned 1 1l ¢ uexd
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wg)‘:;‘l‘ ”;‘:'&““:Lm}é:é “‘:: 22 and 23 Subtract the vunutes
correspondmg time contamed m the given echpsed pait
from balf the sum of the diamcter of thab winchis covered
oud thai which 13 the coveror, from the square of the remam-
der subtrach the squace uf the Moon's labtuds of thab time,
The square root of the remawmnder 18 the Kori 1n muutes {m
the lunar echpse), But m the solar one the remmnder (thus
found) multiplied by the apparent Stiuryarpus and divided by
tho mean BruirvarpuA gives the Kot m mmates  From the
Kot find the fime 1n Gratixas m the sme way that you found
the Sranyaensa (from the squave root 25 meptioned m S toxs
13). At thus time (before or after the mddle of the eclipse,}
the quanhity of the echpsed part 12 equal to the given one

ﬁ‘:ﬁml 0 Tazaxas used 24 Tind the zemth distonce* (n
e propction of oohpses 416 prime vertieal of the body which
12 fo be echipsed), multiply 1ts sime by the smo of the latitade
of the place, and divide the product hy the radws  Find the
2r¢ whose s 15 equal to the guotient, the degrees contawed
10 this are called the degrees of the (Amema or the ltitudi-
nal) vazana Ehey ate uoeth or south according as the hody
13 10 the eastern or western hemisphere of the place

23 From the place of the (smd) body mercased by 3 signs
find the dechmation, (which 1s called Axana or solstitial vALANS)
Find the sum or difference of the degrees of this dechmation
aud those of the latitudinal vauaxni, when those velanas are of
the same nmamo or of contrary nomes (tho resnlt 15 called
sphuty or true varan£). The smo of tho true vauavd dinded
by 70 gues the vaLawg m digits T
® Tl distanco of tho arcle of pos ton (pasung through the body) from

he ze11th of the place 3s called Uhe zemth distence w the priwe verical of Ihe
o rough amouat of thua can be easily found by the followyug wmple

preporiion
B vadt tho Yengih of tho dsy of (00 bady
%

By

B D
oo of 1o boady tobs
[T L . , wlucl Jnes wall of
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To fodi) 26, Find tho Jength of the day {of
i¢ AXQULAR 2 N

d‘,‘; ".v.‘,r.‘.wu:,. the tly body which 1 to Lo m})p\ﬁl’:

'3‘1;7:-::1 ‘lv:‘rli:u;:' ‘i".m;:'.::f mendtoned 1n 8'Lokas 62 and 6 o 0

tune dueg saselyre oond Chapter) - fo this longth ©

Bed D,
sts balf ond tho LasATA timo (or the half length duunasbed 1Y

3 the

course represeat Lo circle of pondion panuing thirough the body g',.‘ﬁ"ff:dm S

ecliptic) wind e Kcondary €0 that circle af the gaven § lace, to e o

of the g reg resenting the eliy tie an thie dise of ¢ o boly ou wluch the
. e, L

ot
PR PR ) o
. . . - -
B . SR Loy
o a o

(! to two parts of wlich the une s that portien of Uy gres ‘fi‘ ».\\n\i

1¢ dinsled ute two p - [
ul L} L 1] . L.
. . L. e .
. - . .

eouth re E)echrelp Avd the Arana vatanaws cafled the north or south scevis
o

ho
ng as eeliptic meta Hho pard great arclo on the north _m::ﬂoum oé ﬂl_
- . e nrn
s - H
°
.o . . °
. . . o
.

Spiie s 12 4 e Lyumoctisl, L thg
Launoctul point, & H L the prwe
vertieai; H ile intersecin g pownt of the

nmo verticat and the Equivoctial, and
Tincs e cost oF west paunt of the Lon
zon wid

thereloro G 7 equivalent. to the
zenths dastance m the pwe vertieal
a

e Axsna!

Varara,
D B = tho Axars vizam,
snd GB = the srasnra o soctified
Yataws
Theas ares can be found as foflow,
Let L= latitude of the place,
n==thezemth distanca i (he pruo
vertaca
2= the lonzntuds of t1e body,
& == the cbliqufy of the eclipiic,
= tho declipation of the bulg,
2 == the ARsmA Yatams,
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tho mven time from the midday of the body), and by the
quotient dinide the Moon’s latitude, dismeter &¢ 0 minutes ,
the results are the digits contained 1n the latitnde &c.

{(End of the fourth Chapter}

¥ = the AYANA VAra¥a,
and ‘z == the rectified vALANA
Thm 10 the spherual iragle DI &

DH: nnDHG'—smGH anG Dt
h:re,nmﬂnﬁ im BD E = cos d,
moDHG = am L

oud s G H=wn n,
& csd suL==smn sme,

snL uns
~— tn whieh the Radius

\81m 2 or the sioe of the ARSHA VALANA =
for cos d1n. lhe tex cos d

moe- = - pathe pant I be north or

- DB,

or cosd esnex=cosl Emy

sne X cosl

—— 1 which ike
cosd

Sobin yor the ame of the AYANA VALuNA ==

Rsdius wsed for con 4 1 thotost
TALA¥2 19 ealled morth or south, eccording & the posut B be north or
eouth of tho putnt D
And the réctiled TaLixA G B =G D - D B, when the paint D lies between
lhe points 3 and B, butaf the pont D be bsyond them, tha rectified variva
o cqual to tho Aufforence between the Alsha and Agana viravas mu.
"

oo 49un:  $9mns  sms
Rr S8 %0
Thiss reduced pne 1n digiis 18 denominated $ho YALAXA 1 the text. B D

-

& roduced mne of (he VATANL =
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CHAPTLLR V.
On the Lilipses of the Sun.
Where the pamsllax 1 'Ihere 1s no parallax s loogt

o gtudeond thatamlatnude  tado of the Sun when bis placs cquats
g moihuzg the place of the nomagesmal Aud
whea the (north) Iatitude (of the place) and the north dechina-
tion of the nomagesual are equal to cach other (@ when the
nonagesimal comeides with the zemtl) there will be 20 pacls

lax m latitude.

2 Now I will explun the rules for finding the paralles

1n latrtude which takes place when the connection of the Placo
and timo 15 cfferent from that which 15 moutioncd (n the
preceding Srona,) and the puillas a longtude wwinch ariscs
when the Sun s cash or west {of the nonagestmal)

*Fo find the sine of ampli 8 At the end of tho tunc of con-
bude of the Lorescope Jumction (frorm sunmse) m QIATIEAS
find tho place of the boroscope through the rswy poriods ab &
gnen place {and apply 1t with tho amount of the precesson of
the equinoxes) Its swe muliiphed by the sme of groatesh
decliation (o5 sn 247 and dnaded by the cosmo of Jatitude
gives a quanhity ealled the tpava {or the smo of amphiude of
tha Lorescope)

To fmd the wno of the  # Then find the plico of the culs
ot dutance of e b wmatng pomt of the echiplic ovst
o, the nswg penods at the equator 8%
wentioned before, snd find tho suw of the declmatig of 1ho
culunnating pomt and tho latitude of the place when they are
of tho same nawce, otherwiso find the diffirenco betnecn them

5 Tho result (thus found) s the zewsth-distunco of the
culmwating pomnt of the echptic  The smne of this zeithe
distance 1 called the dlavavana or the middle sine

To Ged e e waer  SPIUDY the Mipmiana by the
mne of tlo zerath dutaee  LDAYA (above funnd,) divide the pro-
of 1) ¢ nonageesnal.

duct by the redus wnd squaro the
quoticat.
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9. Subtract the squarc from the Baburarvs the SqUUC-
voat of the rewsinder 18 (+ nearly equal to) the DRIRsHERA or
the swo of the th-dat of the g L {or the
sno of the lalitule of the zemth), Thoe squaresroot of the
Aifference between tho squares of the prmsuers and the radms
18 the Sanav or the sue of the altitude of the nonagesimal,
Thus smue 13 called the DR{GGATE,

7. (On) the sine and cosme of the

{h-drst: (of the cul b
Dot of the Debptic,) aro the rongh Doiksiris and dargaaTt
(respectively )

'rouI;nI: the ldxow“" peral Dlvxdmg( the gquzn'c o:'hthe s1no of

boonainds from the ona mgn {or ¥0% by the briacatt
bus il anaicas (above found,) thy quuutily ebtamed
u called the canEpa or tho diisor.

8. Uho sme of the difference bebween tho place of the Sun
sud thg nougesiml dmded by the cmiEna gives tho Moon's
warallax n Jongtudo from the Sun reduced to (sivana) Gua-
Thas, whether the Sun Lo cast or wist {of the nonagesimal +)

Otherwyse

* For, ths square raot of the remaunder mulbipliod by the radws and dirided
by o eoeno of tho cchiptical part intercepted betnoen the nonagesiual and (b
cul ninaling pomt boconsds 1ho exact dEjEsaEva or the smne of the Litulo of
the Zanuh~ ' 1,

AU 1indu asironomers suppose thab cvery planet daily trarerses 12000
TOILNAS nearly wn 1te Orbat and as tho part of o planet » orbit interccpled betwoun
tho senible wnd rationsd Lotizon 18 equa! to thie cortl's Bems diamicter (oF 800
ot Y v -, . 3

N . = yanallac
fa. . . thus ths
LI I o . Deacoll o

. Lo . . U
=43 40" And four Guapixas i which the Movn diacnbes 43 467 from
% 8un 1y the horuzontal ]-An]lu in tune.

ow, bt
1 < Lha Talitude of & planet (¢ @ § 1m or Moun),
A -3 Ui Jufll rence bc{u-\u the tLaocs of e ) fauat and the nongesial,
@ == Uas altituda of the nut 2gea
2w thio boruuntal parallag,
7 va the | srwlax in lor itude,

§ =+ tho parallax in Latdude.

< pation,

Tluat wa Lare tlas ¢ uati T

oo (T y)
whi i s common in astrsany,
u

ep
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9  Subtract he parallax in hme

To findt] e accurato paral
1a1, end the apparent hmo  (just found) from the end of the lrue
of conyanclion time of compunetion if the place of the
Sun be beyoud that of the nonagesimal, but of 1t be withn,
add the parallax At this apphed time of comjunction find
agam the parallax . time and with 3t apply the end of
the trme timo of conjunction and repeat the same process of
ealewlation uutil yoa bave the same parallax and the apphed
time of conyunction m every repetition  (The parallax Tastly
found 1s the exact parallax m time and the tume of tho conunes
tion 15 the nnddle of the solar echipse )

Tofiad tbe Moons parat 10 Multsply tho pepssusea (or the
Bxialettude bom teSun g0 of the zemth-distance of tho
nonagesunal) by the wmean diwrnal motion of the Moon from
the Sun, and divsde the product by fifteen times the radins
tho quotint s the parallax in latitudo of the Moon fiom the
Sun

P 11 Dimding the prygsuEra by 70,

the quotient 13 the same amounb of
parallax (fonnd m the preceding Sows) or multplyng tho
prjseuera by 77 and diidg by the radws (1 ¢ 3138), tho
quotient 18 the same

"To flad the spparent lals 12  Tho amount of the parallaxia.
tuds of the Mova latitude (ust found) s south or north
according as the nenagesimal 18 south or north (of the zemth)s
Add this amount to the Moon’s latatude 1f they aro of the samd

In tl 6 1f wa teke for convevienco s sake nn d for mn (2 4 &) and R X
cos ( & yj on mevount of t1ur wll cns of 2,y aud { 1 an o(,ll-fm’,)ﬂ en we liave
sna snd

pep

Now atasendent tlabif] be ned tho orizontal jarallax of the oo
from tle Sun m time (or £ =4 Guay

1Al rallaz 13
Lo gitude frow 1} ¢ bus, ar f then <) £ will bo L 3tvon s
matnd  wud  wnd
oo Shnatnd | wad
oy

elilieda, B D
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tate, but af of contrary names, subtrach 1t (The result 1s
the apparent lattnde of the Moon)

13 (In the solar eclipse) through the apparent latitade of
the Moon (ust found) find the STRITYARUHA¥ MAKDATDHA
magnitade of the echipse &6 o3 mentioned before  the vALANS,
the echpsed porbion of the disc ab auy assigued twe e
are fonnd by the rule mentioned m the Chapter on the lunar
echipses

o Bud tho upparent sTHY 14, 15, 16 and 17  Find the pa-
‘3::{:3;;1 and sumuanoiss  yallaxes n longitade (converted into

pres

time) by repeated caleulation st the
I“’K‘ﬂmng of the eclipse found by subtracting the first sTmITY-
ARDEA (just found) from the tune of conjunction, and &t the
ead found by nddmg the second stmTyABDEs  Ifthe Sun be
east of the nonagemmel and the parallie ab the beginmng be
greater and that ut the end be less than the parallax ab the
tmddle, oraf the Sun be west, and the parallax at the begmung
be Tess and thot ab the end bo greator than the parallex at the
ddle, add the difference between tle parallaxes ab the begm-
amg and the muddle, or at the end and the mddie to the first or
the second srmrrzannaa (ahove found) otherwise subiract the
difference Tt 1s then when the Sun 1s east or west of the
nonagesinal ab the tumes both of the begmnmg and the mddle
ar of the mddle and the end, otherwise add the sumof the
parllaxes (at the timo of tho begmning and mddle or of tho
end and the middle) to the firsh or the second sTUITTARDIA
{Thus yon hase the apparent STUITYATDUAS ond from these the
fimes of the begnmg and the end of the echpses of the Sun )
In tho samo monner, fnd the appareut ¥ARDx&LUAS (and tho
tines of the begumag ond end of the total darhnessn the

total echipses of the Sux)

Ead of the fifth Chapter

s semsrrasnua 1 calladi] 6 TEsh STOITTATDIA W3 Ut dolar cclipre B D

n2
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CHAPTER VI
On he Projection of Solar and Lunar Lelipses

1 Smce the phascs of the lamr
and solar Delipses cannot be evactly
understood without thar projection, I thereforo cxplam the
excellent knowledgoe of the projection

Obyect

To describe {ho wrcls 1 2  Havng marked at first a pont
wluch tho valaua i to be on the floor levelled with water, do-
scribo, on the pomt as centro with 19
dipts as radms, a circle in which the varang {as found w the
fourth Chapter) 1s to bo marhed
Ottur two ercles concen 3 (On the same ceatre,) deseribo
trio watl tho first o sccond circle named the saMAss wilh
the radins equal to hlf the sum of the diumcters of that which
13 to bo covercdand that which 1s the coveror, and 4 third urcle
with the radis equal to the semi-diameter of that wlnclis {0
Ve covered
The ductions of 1 o} (In these creles determmo tho
ﬂ:l:’.'?f-.a':':h.?:‘x‘ _«:: e north und south, and the cast and west
v lines* as mentioned beforo (i the Srd .
Chapter).
In o Junar echpse, the obscuration first hegins to the c1st
and 1t cnds to tho west, (hut) 1 o solar ono the reycrse of thus
takes place (Therefore s the projection of the lunar ey <¢, the
VALANK 38 10 be marked us o to the castern or weston side
of the auter circle above desenbod according as 1t 18 found 8¢
the be nmng or end of the cclipse, but m the prejection of
the solar cclipse, the ¥aranA found ab tho be gmumn g or tho cal
of the eclipso 18 to be marked 0 the westcrn or castrn side of
the aircle respeetn cly)

* N endert (lat Chess Dnes w1l e cinle of

s, 3ed (1o
POudery 10 3k parkea hroveh e bals whall 1o to La onbig red B DL
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theTZ :ﬁ;dzhe Viugs ;o 9 In a lumor cohpse mark the
S04 to 1 VALANK (a8 cireeted 1n the precedmg
o @ castern side of the onter mecls from the east and
by 0143 north or south according as the YALANA 13 north
outh, when st 19 found b the bogumng of tho cchpso, bub
When 16 18 found af the end of the echipse, mark it to the west-
“n sule of the outer arele from the east and west me o the
:“:f;:lr nor;.‘h according as the VALANK 18 north or south  And
e ar echipss mark the varawy mversely (1 o mark 1t at the
guning or end of the eclipse to the western or eastern side
of the outer crcle respectively 10 the same manner as mentiona
d before),
Yo‘:‘:.‘:x ,im‘ ;k (o Tatutudes 6 From the end of the varanx {ns
o b beginmeg and drawn before] draw a hue to the centre.
focoud ety % B 8¢ Tyou g Line draw another hne (pors
pendicuinr to the former and) as the
Sinen the circle eatled the sauxss, equal to the Moon’s latitnde
found af tne begimmng or end of the eclipse, (to the north or
Sauth of the former hne accordmg as the latitnde 13 north or
sonth),
To £ e 7. Agam, draw & hiwe from the ond
:lz begnnmeange o of the latude {as drawa beforq) to
. ;:L‘ﬂh‘:‘w“;’f of “:" the centre  Then the powt, where the
Fovers body which 15 to be covercd begins to be
Obseured or qmts the obscurition, 18 tho same where the hne
drawn boforo guts the cirele representing the dise of the body

which 13 to be covered

o et g8 ond 9 In the projection of

3 -

Koma of e 10 31 o solar cclipse, the latrtudes of the

0ot 15 tha projockions. Moon ore always dowguated by thew
normal name, bt 1w tho projoctson of the lunar ong they oo
desiguated roversely o1

To mark the vauwkay ARG 10 o Tonar projecyay 1 410
o maddlo of 4 & scby e northert or southern side of (he outer
arcde aboro deacnbud, necording us the labtudg of the Moon
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found at the nuddle of the eclipse 1 considered north or sonth,
mark the vatand determined at the mddic of the eclpse from
the north and south line to s east, when the vauava and the
latstude are of the same newc; but when they aro of different
2munes, mark the viLsNg fo the west of the north and svuth
lne.  And w the solar projection the reverse of this tahts
place.

To find the wmsgmtade of 10 From the end of tho VLA™
o ecee. (yust marked} draw a hne to the centre.
On tlus hne mark the latiude (found at the wuddle of the
cclipse) from the centre towmds (the end of) the vaLaNg,

11, \With the end of the latitude (ust marked) as acentre,
aud tho radws cquil to the seum-dumeter of the coveror, de-
senbo a cuele,  The part of the tlurd circle (xs described bforo
With the 1adws cqual to the scmt-diameter of that which 13 to
be echpsed) coutancd w tho eirclo abovo descrbed will be
cchpsed.

2 In the projection (of the lunar or solar echpsc) do-
senibed on the floor or board, rererse the positions of tho poiot3
of the eastern and western halves of tho Lormon

The luut of (he magm- 13. To the 12th part of the Moon’s
‘:&fﬁ;‘:’,ﬂ:ﬂﬂ‘,ﬁ Thavat dise the obscured portion 1s amvisible
lac or luuar echpese on nccount of the bnghtucss of tho
Moow's dixo, and ewing to the dazzhmy flsh of the Sun's
disg ate celipsed part when not cxcceding 3 mnutcs, 38 Beb
visible,

To find the gath of the 15 13 and 16 Cull the powts
coteror at tho cnds of (Lo latitude (fvund «b
tho begumng, muddl and the cud) (a5 marked bifore,) the
firit, the muddle, and the st pointe rorpectively, descrsbe the
Tis between the firet wnd widdle peits and the guddle
the last and draw two hncs through 1l . tho muis, with the
mtersecting pomt of these 150 Lics una centen, desenbe suck
an arc as will puss through tho three ponty, ‘This are will Le
the path of the coveror thrvugh wWhich st v ) muve.

and
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17, 18 and 19 [When you want
to progect the echpsed portion, the
magtibude of wich 1 gwven ab the time before or after the
middle of the eclipse] sublract the piven portwm (i digils)
# found before from holf the sum of tho covoror and that
wiich 1 {0 be covered, I'rom fhe centre (of the three eircles
us teseribed before) draw & line eyual lo the Temainder towards
the divection of the begnumng or end of the echpse according ag
the given time 13 Lefore or after the mddle, 1 such o manner
that the end of that line may be on the path of the covere:
thon with the endl of that lme as o contre, at the distance equal
to the semi-dhameter of the coveror, describe s ewclo  then thab
Portion of the thwd ewcle which falls wmithm the ardle (above
descnbcd) willbe obscured, *

Ta find the dwection of 20 2421 From the centre of the
:‘:‘b;g\:;;ng of total durk-  three curcles, towards the diection of

?1he Progetion. the begmnmng of the echpse, draw o
126 equal to half the duference between the dimeters (of tho
Coveror and that which 15 to be covered) m such o manner that
%5 end fall on the coverors path  About the eud of that hino
deseribe & curcle it an estont cqual to the sem: diameter of
the coveror. Then you will find the direction of the begmnng
of {otal darkness whero tho third erele touches mternaily tha
eicle above deseribed.

polt T s guen scpeed

o.J¢ f2d tho ducction of 23, In tho same way draw the smi
n:. ead of the tolal dark- lina towards the end of the cclipsc an;

deseribo o eirclo os above.  Then yon
will fiud the Quection of the end of total darhness just as
wentioned before.

The colour of the eclipoed 23 When the eclipsed portion of
Bortica of tho Moon the Moon’s dis¢ 19 Jess than the hlf; it
appenrs of a smohy colour, when 1t 18 greater than the half, 1
Sppears of a blach colour+ und when the Moon®s echpaed
Yortion1s greater than 3tha of the whole 1t appears of adushy
copper hue, and 1m g total cchipso it appears of o taway Lue,
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21 (0 Muya) this sucace, secret
cven to tho Gods, 1s not to bo gunen
to nny body, but to the wll-cxamined pupsl who has attended
one wholo ycar,

Tha seicnee 1s very seent

Eud of tho sath Chapter

CHAPTER VII
O the comyunchion of the plundds

1 The comunction of the five wi-
“por plancts 13 considered ther fights
or association with cach other (according to their hght and
position a8 will be expluned afterwards)  bub thewr conjunction
with the Bloon, s considered their assoctation wath her and
with the Sun 1s their ssTaxana disappearince
2 Tho conyunction of two planets,

Eiuds of conjunction

To find wl ether the time
of conunction 1s past or both moving castward, 13 past when

s the place of the quick moving planet
18 beyond that of the slow moving one, otherwise (1 e. when
the place of the quick moving planct 1s within that of the
slow-moving) their conjunction 18 future But when both
the planets kave retrograde motions, the 1everse of tlus fakes
place

3 When, of the two planets, {ouly) one 1s movisg east-
ward and 1ts place 1s beyond that of the other (which move
to the west) their conjunction s past but when the placa
of tho retrograde 13 boyond that of the other { o the east-
moving) the conjunction 1s future

To find the fame of con (When you want to know the exach
Junction froms @ given tuse g o conjunction of twa planets,
fiud thewr true places at any given time near tho time of con-
Junction ) {then) multtply the diffsence ia mnutes between
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the places (above found) by the dwrnal mobions of the planets
10 minutey (scpnrate]y) s

4 And dwde the two prodacts by the difference belwean
the dwrnal motons, when the motious of the planels are bath
diect or both retrograde, bub when of the planeis one 1s
retrograde, divide the bwo products (above found) by the sum
of the dwrasl motions {the resnlis are the changes of ihe
planets )

5 From tho places of theso two planets {found at the given
bme) subtract thew changes when the conjuochion 15 past, but
when 15 18 fature add the changes to the places  (Thuy rule
apphes when the planets move eastward,) but when they retro-
grade, the reverse of this takes place  VWhen one of the two
Planets 13 retrograde, add or subtract 163 change to or from 1ts
Blace (accorting a5 the conjunetion 15 past or fatnre)

6 Thus the places of the planets on the echptic apphed
with their chauges becows equal {lo each otber) dmde the
fference between the places of the planets (found at the given
time} by the dmsor which 15 tahen before m Ending thoie
chavges, tho qaotient will be the mterval m days, Gaapirxs &c
(between the given fame and the time of conjuuetion)

?  Havng found the lengths of the day and might of the
Places of the planets (found at the time of conjanction) and
their latrtudes n mmutes, {detersuns for that time), the tunek
from noon (1 e from the hme when the planct’s place comes
to the mendian) and that from msimg or settmg of the place
of each of tha two planets with the horoscope (at thab time
aceording s the planet’s placo 1s east or wesb of {ho mendin
of the pince)

The correction calied the
Kusas DIKEARY L
diwnds the product by 12, the quantity obtawed being mulér
phed by the lime 1 Guatiess from noon of the plauet’s place

8 Multply the latilude of the
plavet by the eymnoctial shadow and

« Tho tamo can be found by (he Rule mesteo o 1a 85054 45tk of the 3ed

Chapter 15
"
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and divided by half the length of the day of the planet’s place
(as found before), gives the correction called tho XxsHa pLy-
RARMA,

9. Sobtract tho correction from the planet’s placo when it
is cast of tho meridian, and add when it1s west: tlus holds
when the latitude of the planct 1s north, but when 1t 18 south
2dd the correction to the plauet’s place when 3t 18 eash of the
meridian and subtract when 1613 west.

The correction cailed tho 10. Add 3 mgns to the pluet’s
Arams pRIzEABIA * place and find the dechnation fiom the
sum. Then the number of muutes contained 1n the planet’s
latitude multiplied by the number of degrees contamned in tho
dechnation (above found) gives the correction i seconds {called
the Avava prigEarya). Add or sabtract thus coirection {to or
from the placo of ihe planct) according as the declmation
{above found) and the planet’s latitude are of the same name
or of different names.

The use of the DRIEKAE 11 In findng the times of con-
:":n;“&f"dmz the comunc- junctions of the stars and planets and

those of msmg and settmg of the
plunets avd 1o foding the phases of the Moon, this DRJKKARMA
correction must be apphed {to the place of the plinet) at first

To fnd the dwtance of 12  (Vhus spply the two porhoas
:;;“o‘f’l;:ifx;:.““’ sme cr of the DRIKEARMA correction above

found, to the equal places of the two

planets as found m 6th 8 LORs of this Chapter, and from these
places apphed, find the apparent time of coujunction by tho
Rale as mentioned 1n the s 1okas 20d to 6th  and repest the
operation until you geb the tiune at which the places of the two

* Dpimzanus 1 the correction requsite to be
net, for finding the pomt of the ecliptic on the einla ol po
through the plauet This correction 1s to be apphed to the
by means of it two portions, one called the A¥aNa .
the AXSHA DuyxksiMi Tbe place of a planet wit
e B oreaned ool eha-phons, Srtle whion patse through

xawnma applied, gives the pomnt of the ecliptic
el lhg‘ ek 5D Pic on the circle of posstion whih

place of tho planet
PILELLML end the atker
f the A¥a¥s DRIEZARMA
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planets with the two portions of the DRIKKARNA apphed become
equal to each other Tius time 15 the exact apparent tums of
copjunehion of those two planets) Find agam the places of
the planets (at tho time of thew exact apparent time) and thew
latitudes from them  then find the difference between the lati-
tudes when they are of tho same name aud the sum when they
are of different names, the result will be the north and south
distance (between those two planets ab that tuns)

Tho apparent dwmeters of 13 Tho duameters of Mars, Sa-
e planels n mua tes tarn, Mercury, Jupiter and Venus re-
dnced fo the Moon’s orlnb are 30, 374, 45, 523 & 60 (yojanas
vespectively)

14 These diameters mulfiphed by 2 and the radims and
divided by the sum of the radms and the hypothenuse found
w tho fourth operation (as mentioned in the 2nd Chapter)
become there rectified dlameters  Divide these rectified dame
ters by 15, the quotients are the mutes contamed m the ap-
parent diameters of the planets

15  On the levelled floor (place o
gnomon & ) mark the shadow (found
at any assigned fime from tho boltom of the gnomon) to the
opposite mide of the planet ihen show the planet m the
mweor plaged ot the end of the shadew (ust marked) tho
Planet will be seen 1u the direction passing through the end of
the shadow and the reflected end of the gnomon

16 (When ab the time of conjnaction of two planets, they
will b abave the horizon) ersct two styles, five cabits long,
one cubib buried 1 the ground, wu the morth and sonth hne,
at the distance equal to that of the two planets (as found m
tho 12th 8 Loka of thig Chapter, (1educed to digils by the Rula
ns mentioned 1 8 Lok 26th of the dth Chapter)

17  Mark the shadows from tho bottoms of the styles (as
raentioned 10 8 105A 15th) wnd draw hnes from the ends of
the shadows to thosa of tho styles  {hen the astronomer muy
show the planets 1 tho buea (sBove drawn)

2

Observation of the plaxicts



60 Tanslafion of the

18. {Thus) the plavets will bo scen in the heaven at the
ends of the stylés. .

The fight snd Xu the conj m of guy Lo minor
of the planets. planets, thero 1s their fight called the
TVreesua (paring) when their dises only touch each other: bat
when the discs cross each other, the fight 15 called the Buepa
(breaking).

19. When in the conjunction, the rays of the two planets
miz with each other, 3 18 ther fpht, called the ansuvi-
AEDA (the mzture of the rays).

When 1 the conjunction of the two planets, their distaace
(found 10 sroka 12th} 1s less than one degree, 1t 13 ther
fight called the arasavwa (the coutrary) 1f one of the two
planets be smaller, (otherwise the fight 1s not distinct).

20.  (In the conjunction) when the distance of the planets
is greater than one degree, 1t 13 their assocation, if the
dises of the planets are both large and bright, (otherwise the
association 15 indistinet).

Which planet 13 conguer- In the fight called apasavva that
edu the fight planet 15 conguered wiuch 18 obseure,

small and gloomy.

21, And that planet 15 overcome which 13 rough, dis-
coloured or south (of the other).

And that 1s the conqueror of which
the disc 13 the brglter and larger,
whether 1t be north or south {of the other).

s of S5kt 22 If (n the comunction) the

planets both be very near to each
other and brglht, then therr fight 15 called the samdeana- If
both the planets be small of overpowerced, then the fights
called the KCTa or vigrama (respectuvely).

23. (Inthe fight of Venus with any other mmor planet,)
Venus 13 usually the conquerar whether sho be north or south

{of the other),

Which 1 the conquerar,
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Find the time of conjunction of the moon with any of the
minor planets 1 the sume way as menbhioned before

24. This (1 e tho assoewtion and fight of tho plancts) 1s
{only) 1maginary, wtended to foretel the good and evil fortune
people, simce the planets bemg distant from each other move
m their own (separato) orbits.

Fad of the Seventh Chapter called the Gramayum or the
planetary conjuncéions,

CHAPTER VIII

On the conpunction of the plancts with the Stars.

To fud the losgitudes of  1* I declare the pumber of the
2‘“‘ pmepsl stars of the munutes contained 1u the Bnocas* of
®

orems (all) the Astersms (A3 winf, Biaraxf,
&c. except the Urram{suxpux, Anmurr, §'mavina and Doa-

* Dinidiag tho number of munutes contawned 1u the loagitude of the prncipsl
e of an Asbersm by 600 and dundung e remaler by 10, the quotiot

vbtained 18 hors valled tho Broas of the Aszratax B .
Notaon V 2 . - e
of the four Ax . . L] . .
only ars garen . - . .
Roamng pau ot or s o0 ) : . L

630K, are given.

Tholomgrtuden and latitudes of the stars mentioned bers ara the spparcat
ones. Thia apparent longitude of a sist 1 the distsuce (rom the engin of the
Lcliptio ta Sxe mtececting pont of thas oyl d tha circle of declination
Tatsiog through 1he stacs s ﬁ]m appurect lattude of & star 15 the sum or
T, rencs of ata trus dechuation sad ths declinalion of tho intersecting powit of
ths Leliplys and Lhe cur lo of Iatsiude passii ¢ threngh the star, socording ay ke
muid dicliastions ars of duTerent names o of tlia 3aui0 Bame

The following table will cubibas tho nsmes of the Astensme and of thcie

rincipal stars a1 supposed Lo be Kiesnt, tuor apparens loogiudes aa wall by
tousd from (hear Bavwas, sad tho s j arent Tatitudes,
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ssutid).  Maluply the Buoas of eacl Asteissm by 10 and to
the product add the spaces of the antecedent Asterisus {eack
of which contouns 800 mmutes as mentroned m Sroxa Lith of
the seeond Chapter), the sum 1s the longitude {of the prneapal
star of the astensm).

The Buoads of the Astes 2 (The number of winutes 1 the
e Brioaa of the Asterism called A swin{
15) 48, (of Branayf) 40, (of Kmrrixd) 65, (of Rounf) 57, (of
BMugea) 58, (of Arpra) 4, (of Punarvasy) 78, (of Pusuya) 76,
and (of Als LEsu{) 14,

3. (The Bmoos, m minutes, of Macuf 1s) 54, (of Phavi-
ruiouxf) 0L, (of Urrand-raiicusf) 50, (of Hasta) €0, (of
Currnd) 40, (of Swirf) 74, (of Visaxua) 78, (and of Anved-
D) B4,

Yors Tanas or pran Apparent longs
duterrems. awpal mml’ wpcre lln""'»” Apparent latitrdes
s o o
As'winf, a Aretis, c 8 0 0 N
Bharap, Y 02 o 12 N
Enttika, # Taun, Pleiades, 1 7 30 5 N
Rohuy, a Taurs, Aldebaran, 1 19 30 6 N
Mng: A Oroms, 23 10 8
Ardvh, & Ononis, 2 720 9 8
Punarvasu, 8 Gemnorum, 3 3 6 N
Pushye, 3 Coners, 3 16 o N
A lcchs, a1 and 2 Cencr, 319 7 8
Mgl s, & Leons, Regulus, 4 9 0N
Purva phalgunf 3 Leonte, 4 28 12 N
Uttara phalguns, 8 Leons, 5 5 13 N
7 or & Corvi, 8 20 Fia)
Chatra, a Virgus, Spcs, 5 0 s
Swal, aBootis Arcturus, 6 19 7 N
Vi sakha, aor x Libra, 7 3 1 309
Anuradha, 3 Scorpouss, 7 14 38
Jyeshtha, a Seurpioms, Anteres, 7 19 a8
Muia, » Scorponis, a1 98
Purvashédhi, & Saguttaruy, a1 5 w9
Uttarsshadba, T Sagittan, 8 20 )
Abhyit, aLyn, 8 2640 o X
ravans, a Aquir, 5 10 o X
Dl anwbil 4 o Delplimy, 9 2 W N
Statatarald, 2 Aquans, 10 20 % B0
Yurvibhadrapads, & Pegae 10 23 24 N
Uttarabbudrapsda, & Andromeds, 1 3 % N
vatl, £ Piscium, 11 29 5 oo N
il
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£ (The Brioes, mnutes, of Jyesaras 1) 14, (of Wora)
0, and (of Punvfsnspua) 4 The prmeipal stor of Urrara-
safpiL 18 m the middle of the space of Purvaseiniy (1 e the
longitude of the principal star of Urtargsufnuy 13 8 signs and
20 degrees) The poncipal star of AsHBIT 15 ab the end of
the space of Punvsmana 1 e the longtude of the puncipal
star of Anmurir 13 § syms, 26 degreea and -10 minntes) and (the
Drincipal star of) § ravawa 13 sibuated ab the end {of the space)
of Urnsu{sainas (1 o the longbude of the prnaipal star of
Sravanss 9 signs and 10 degrees)

5 The principal star of DEANISETHA 18 ab the Junction of
the Mned and fourtt, quarters of the space of Sravava (1 e the
longitude of the prinaipal star of Duaxisugas 1s 9 mgns and
20 dogrees)  (The Brona, in mnates, of S ATavArass 1s) 80
{of I’dnvxnn&mmmna) 36, (and of Urranssnsorarapa) 22

6t09  (The Booas of Revarias) 79,

‘Tho latitudes of the principal stars of the Astenisms As winf,
Sc from the ends of thew mean declnations are 10° N, 12¢
N,3N,58,10°8,9°8,6° N, 0°, 7§, 0, 12° N,
N, 11°8,208,37 N, 1% §,5°5,4°5,9° 8,548,
©8,60° ¥, 30°N, 36" N, 3* 8,28 N, 26° K, and 0° re-
spectively
‘“E.un(loll\xgllm‘n and Tatt 16, 11 and 12 Tro star Aoastra
llumn(‘;u':"m;::“;‘j {or Canopus) 13 at tho end of the sign
Buasuinmoata Gemimi ut o distance of 80° south
(from sts corresponding pownt an tho ecliptic,1 o tho longtudy
of AarsTya 13 90° and its latitude 2s 80° 8 }end the star Jrfes.
AYADUA or the Tunter (winch 18 evidently Snws) s situated
i the 20tk degreo of tho sign Gumm @ e s longitudo 13
2 igna nnd 20 dugrees) wd its fatitado from the end of ats
men decl {from U8 ponding pomt n the echiptic,)
to the southis 10°

Ll st irs colled Aont (or A Tour) and Brauwancivava {or
Capts) amm the 22ud degreo of the sign Taurus (¢ ¢ the
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Tongtudo of boths of them 13 1 sign and 22°  The labataded of
these two stars are 8° and 30° N respectively

Taving framed o sphierical istrument exame each of the
{sud) apparent Jutitudes aud longitndes

Crosswg the eart of Ro 13 That plauet will cross the cark
st (of tho Asterism) Romivt (1 e the
place of Rohini whieh 13 figured as + cart) which 1s placed at the
37th degreo of tho sign Tourns and of which the sonth latiude
13 greater than 2°

Tofiud the conyunction of 14 (When you want to hnow the
® plauet with a star time of conpunction of a planet with
star) fnd the lepgths of the day and mght of the star as you
found thase of o planet (m the precedug chapter) osnd apply
the Assus prissaris (only) tothe longitude of the star as men-
tioned before, then proceed just in the sare way as in finding
them n planetary conjunctions and find the days (past o future
from the given tino to Lhat of comunclion of the plauet with
the star) from the durnal wotion of the planet (only)

Totnweleterthotme 10 (A 8 @ven fime), when the
:‘l:t“i:nlunchon i3 past er  longitude of the planet (with the two
porhions of the Delksaraa apphed) 13
less than that of tho star (with the Axsua DkyxKaras apphed)
the conjunction & future  oud when the longlude of the pla
net 18 greater than that of the star, the conjunction e past
(thas holds when the planet 15 duect) (Lut) when 1t 15 1etrograde
the conjunction 18 contrarwise (1 e when the longitnde of the

planct 1s less or greater than that of the star the copyunction
15 past or fature)

A...’:fﬁ? ‘T)f:f. o prseigal 16 The north star of (cach of tho

Astersms) Purvaenszauns, Urrazd-
raatcunt, P¢sek piuapearaps, Uriakx BRapgipspg POuva-
BUAPHA, UTTARASTADIA, VI8aXia, As WinI and Mefoa 18 called
1ts v0aA rfux or the prwayp star
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#7. The star which 1s ncar to and west of tho north-westorn
star of the Asterem Hag7a 13168 Yous m4e&, and the wesborn
siar of tha Asternam DraRISTIA 15 3t Y0GA-THRY,

18. The middlo-star of {each of tho Asterms) Jymsmpmy,
8 ravaya, Anunapiy, and Posnra 13 1ta Yooa.r€es- and tho
southern star of cach of the Astemsms Bmasanf, Knrrrina,
Magng, and Revarf 3s ibs Yoaa-148A

19, The eastern star of each of the Asterisms Rour, Pu-
NARVASY, DItina, and Asesnf is sbs Yoca-r4ns ond of the
remamng Astensms that 18 the Yoas-t4rg which1s ihe brightest
(m each Astersm).

The longtuds and tabe 20, The star Praraesmi (Aumge)
tudo of the star Pracarar. o g degrees to the eost of the star
Buramea-mupava, Ibs lonpbude 33 Lagn ond 27° ond the
Intatude x5 88° N.

ﬂ tho stary Apimvass 21 The star ARLe.viTer (b1 2.
Pae

3) 15 mbuated m the Asterism Crrrrd
ve degroes north [of its prnepal star) (1 e the Iongitnde of
ArivaTss 15 equal fo that of the prmapsl star of Canzd or
180° andtslabitadors 3 N).  (And in the samo Astensm) tho
star Ars (Virgins), somewhat larger ilian Arfa-vatss, 18
north of 3% ot a distance of 6% (1 e. tho longibudo of ra1s180°
and the Jatitude 9 N )

End of tho exghth Chapier on the conunehion of the plancis
with the stars,

USSPV LSS

CHAPTER IX.
On the hehacal vsing awd soiing &f the planels and slars.
lio Lichacal nsing aud sciling of the
or planets and stars) whieh havo httle
on account of tho brlbancy

1, I now esplawm Ul
bodies {the moout and othd -
Dbt and (capsequently) dIsar
ngt\m sun {when be approachos them)

I
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Il plancts whah sct 2 Jumter, Mars ond Satwn seb
{’ﬁ‘,‘,‘,f,“,l”,,j“;’;“,,:{,‘;c‘f,‘;’; hehizeally m the western horizon when
1 tho eastern Lonzos thewr places aro beyond that of tho
sun and they nso helically 1 the castern horizon when
thur places are withun that of the sun and the same thumg
takes place with respect to Venns and Mercury when they bavs
retrograde motion

8 The moon, whose motion 18
The planets which ruse 3
1} 6 castern honizon and st quicker than that of the sun, an
m the wesiern horizon Mereury and Venus when they hae
quicker motion, set heliacally 1n the eastern horizon when thar
places are withm the place of the sun  and rise hehacally m the
western horizon when thew places are beyond 16

To find the tome at which £ (When you wanb to determune
& planet nses oz sets belia  the time of the helacal msing or scb

ting of a planet), find (at any gven
day noor to that time) the true placos of the sun and the planct
ab the sun’s setting, when the planct’s heliacal msing or settng
13 1 the western horzon, (but) when it 1s i the castern
horizon, determine the places at the rising of the sun then apply
the DRIEEARMA corrcetion to tho planet’s place (as mentioned
1n the seventh Chapter)

5 {Whon the plonct’s hehacal nsing or selting 15 1 the
eastern horizon) find the time 1 PRENAS, from the places (Jush
found) of the sun and the planet (by the rule mentioned
Sroxa 40th Chapter I1I) (It will be tho time from the
planet’s neing to the rsmg of the san)  Bat when tho behacal
mmng or sottrug of tho planet 1s wn the western horizon, find
the time, 10 yuxvas, from the places of the sun and the planct
with 6 sgns added (It will be the tima from the setiing of
tho planet to that of tho sun) The time, m rpavas, (thus
found) dinaded by 60 gves the KLana as, tho degrecs of tuno

(t o tho timo turned mto degrees at tho given nsmgor setting
of tho sun )
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6 (The degrees of tume ot winch before the sun’s nng or
after the sun's setting a heavenly body mises or sets heliacally,
aro called the Karins as of that body)  Thus the Kxwdws as of
Jupiter aro 11, of Soturn 16 snd of Mars 17 {1 o when the
degrees of timo fonnd by the rale menbioned 30 8 1oxa bth are
11, 15 or 17 of Jupster, Saturn or Mars respectavely, the planet
wll nse or set heleally)

7 Venus sets hehacally m the western honzon and mses
 the eastern horszon by its & degrees {of ime} on account, of
the greatness of its dise (when 1t has retrograde motion, but
when 16 has direct motion) and hence 1tg dise becomes small, 16
sets hehaoaBly 1 the eastern honzon snd mses 1 the western
horizon by 10 degrees (of time)

8  Thug Merenry rises or sets heliacally at the chstance of
12 degrees of time from the san, when 1t becomes Tetrograda,
but when 1t 18 muving quick 1 rises or sets hebocally ab tho
istanco of 14 degrees

9 When (at o given time) the Kitansas (fond from the
Places of the plunets by the ruls wentioned n 5th & 1oza) are
greater than tho planct’s own K4Lins 43 (Just mentioned), the
planets become vigible, (but) when less, the plancts baving thew
discs involved m the rays of the sun, become wmvistblo on the
carth

10  Find the dfference, 1o mimutes, between the Kanins s

( e Kxraxs s found from the place of the planet af the given
time, and those which are the planet’s own as menb oned before)
and dwade 3t by the difference hetween the digrnal motions* of
the s and the planet, ihe quantity ebtamed 18 thomterval in
doys, (ghatihas) &, between the given fune and that of thu
planet’s helneal mag or seblwg {Thns holds when the planet 15
dwech, but) when it 15 retrograde, tahe tho sum of tho durnal
motions of tho sun and the planet for the duference of the
dwrnal motions

Y mn,’i,:: Ddl, ;‘3";‘\10:.‘.:; ?,I:‘.E’? :ﬁﬁ‘: ,ul;; 3 l;nc (a2 durceted n Sroma L 1tk

13
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11, The dmrnal wobons of tho sun and the planet multi-
plied by the numbers of Préyas contuned m tho nsimg penods
of tho signs occupted by the sun and the planet, and dimided
by 1,300, becomo the motwns 1n hme. From these motaons
{turned mto time) find the time past or future 1 days, GUA-
fs &, from the given humo to tho tume of hehacal g o
selting of tho planeb,

12 The sturs Swirf (Arctorus), Acssrya (Conopus) Mpicas
vedpis (Swms), Currry (Sprca), Jynsnrui (Antares), PoNas-
vasy (B Gemmornm), Abhipt (» Lyre) and BramMATIRIDAYA
(Capella) nso or set helacally by 13 degrees of timo

13 The stars Hasra (5 Corvi), S ravaya (e Aqmim) Puva-
restaunf (8 Looas), Urrank-pusraonf (8 Leoms), Dmartsarit
(2 Delphmt), Romrvf (« Tanr), Maguf (Regulus), Vis ARHL {=
Tabre) and As winf (o Ametis) mso (or set) hebacally by 14
Qegrees of bimo

14, Tho stars Knirmgs (v Taur, Pletades), Awomapnk (8
Scorpronss), MoLa (v Scorprons), AsLEsas (o 1 and 2 Canen),
ARDRS (2 Orromis) Pury4soApna (3 Sagiitarn) and Urrarisuss
o4 (r Sagellarn) nse (or set) by 15 degroes of time

15 The stars Bimarast (Musca), Prspys (3 Cancn) and
Mmaa (A Onoms), on account of ther smallness, riso or 5¢b
hehacally by 21 degroes of time  and tho others [1 e SaTA«
7x8ARL (A Aquarn), Punva-vnsonarapd (a Pegas), Urrana-

pdpRarAPA (= Andromedw), Rrovart (¢ Piscium), AeyI (B
Tour), Prarfiars (3 Aunge), Arfuvarsa (b1 2 3) and ArA
(8 Varguus)] meo and sot by 17 degrees of time

16, Tho Kdrfrsas (of o planct and those which ara found
st a given tuno from the place of tho planct) mulaphed by
1,800 22 dswided by tho rswg perod of tho mgn which 18
occapied by the planet, gi10 tho degrees of tho coliptic (Lhen
m §1oxa 10th) tako tho degrees of the echptic for thewr
correaponding degrees of tino and from them find tho timo of
hebiacal nsing or sctting of the planct,
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17 The sad stars nse hehaeally i the eastern horizon snd
sob hehiacally 10 the western Apply the Arsia prixRARyA to
their Jongtudes and (tbrough thom) find the days past or
future from the gwen time to the {ime of heleal msing or
setling of the sturs from the duurnal mobion of ile sun only
{by the rule mentioned 1o 10th S1oxa)

18 The stars Apsoyer (o Liyra), Bramua mrimses (Capelia),
Swirt (Arcturus), 8 navana (« Aquilz), Dosxserras (o Del-
Pliny) and Ureags BHAURARADS (a Androweda) never disappear
O™IRg to the sun’s hght on accownt of the greotness of thew
north latitudes (1 e those stars having grest north latitudes
Pever seb helmcally) 1o the northern hemsphete

Ead of the mnth, Chapfer on the helacal nsng and sctiing
of the planets and stars

CHAPTER X

On the phases of the Meon and tfe posstzon
of the Moon's cusps

I T'md the tuno also ab whick the Moon will nso or seb
behiacally 1 the sume way o3 menhioned before  Sho beeames
Vusible 1 the western honzon and mwisiblo 1 the custera
Lonzon by 12 degrees of bmo

Ta flng ﬁi tamo nf:.u, 2 Fmd tho truo places of the Sun
fettagof tho Maoa a5 tho Moon (at Sun eck of that day of
the bght half of 5 lonar month ab wlich you waa to know
tho timo of July sotting of the Moon) and apply tho two por-
tion3 of {le prixranya to thomoon's place) , from thosa places,
wills § sigag added, find tho biwo m Feayds Gust m the sumo
way) a3 meationed boforo (i Gth Siosa of the preceding
Chaptor) At thoso riapas after tho sun sct, tho Moon wilf

set, an that day)



70 Translabion of the

To fiod the tume of duly 3 (But when you wanb o hoow
#o. g of ihe Moon tho tine of the Moon’s duly rising en
2 day of tho durk half of o lynar month) fiud the trus places
of the Sun and the Moon (a5 sun set) and add § sims to ibo
Suw’s place (snd apply the two portions of the DRIREALYA {0
tho Moon’s place), from theso plces (1 e from the Sun's
ploco with 6 signs added and from the Moon's place with the
DRIKEARYA applied) find the timo 10 1nsvas (m the same way
83 mentioned before 1 5th 8 toxa of fhe preceding Chapier)
Ab this tme 1 praNAs after sun set the Moon will rse (on that
day)

To find the phases of the 4 (When you wani fo know the
Moon. phase of the moon on a day of the first
quarter of 2 lunar month, find the truo dechmations of the Sux
and the oon af sua set or suv nso of that day) find tho
difference of the munes of (ho dechnations {just found), when
they are of the samo vame, otherwise find the sum to this
resul (the diference or tho sum) give the namo of tho wuwme
direction south or north at which tho Maon 13 from tho Sun

4 Multiply the result by tho hypothenuso of (ho jguomoms
shadow of the Moon (at the same tame as can be found by tho
relo mentioned 1 the thard Chapter) find tho diffcrence
between the product and twelve times the equmoctial shadow
1 tho result bo morth (but) of 16 bo south find the sum of
them

6 Tho amount (thag found) dinded by tho suo of o loti-
tudo of the place, mvos the Reny or baso (uf 0 right asgled
trnangle) thus 3 of the same name of which the awount 13
and the sune of tho altitudo of (Le Moon 15 the Koyt {or g erpen
dicular of the trangle)  Tho square root of tle sum of the

Squares of the Baw and Kogt 1 tho Lypothenuss (of tho

tnangle)

7 Subtect tho Sun's placo from that, of tho Yoon Tho
Hutes contaned m the remamder dvided by 900 give the
Wumaated part of tho Moon Tius par multipLied by the
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Moon's dise (1a mmukes) and disaded by 12 boeomes the Seav.
TA or rectafied Muminated part

B (Onahoard or levalled floor) having marhed a pomt repre-
senting the Sun, draw from that pomt a line cqual ta the Bara
(above found) 1n the same divection 1 winch the Bay 18, and
from tho eng of the Bxmy aline {perpendrcular fo1t) equal to the
Kot (as above found) fo the west, and draw tho hypothenusa
ls)ctween the end of the Kopr and the pomt (denoting the

un)

2 Abont the powmb whers the Koyr and the hypothenuse
uieet, descnibe the disc of the Moon {foand at the given trae}
In this dise suppose the directions (east, west &c,) throagh
the o of the hypothenuso (i e 1 the disc sappose the cast
whero the hae of the hypothenuse cots the disc, the west whero
the same Ling produced mterseets 1t, and the north and south
where a Yine passing through the centre of the due and beng
Perpendiculng 4o the hue of the Typothenuse cuts the dise)

10 Tale a past of the hypothenuso within the duc from the
(utter) sntorscetion of the disc and the hypothenuse equal to
the (rectsfied) sllumnated pait and bebweon the end of that
Part and tha north and squth puinta of the dise desenbo twa
Tous

U Trom the ntersecting point of tho wo Jmes, drawn
through the 118, deseribo the arc which will pass through the
threo pointy {tho cnd of the Ulnmnated part snd the vorth
nd suuth pomts of the dise) Tho dise thus cut by tho nro
will represent tho form of the Moou 68 16 mu'b‘.'v seen on the
Chemngr of the gwen da;

2 LM'xrka' the Jzicchcns n the disc through the Koqt
{alovo drawn), skaw the born cJevated at tha end of tho trang.
verso ing , tlus Sguro will reprosent tha j hase of the 3oon

13 §n the derk balf of tho luuar wmouth subtract the flace
of the Sun with 6 signs added to)t, from the Moun’s place, and

frum thoe remader Gnd the dak part of the {loon ia tha
samo way ns you fuund the umated st tho 71, & oK3)~
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(wd m the dingram) chango the direction of the Banu and
show the dark poition of the Moon 1 the west

Tud of the tenth Chaper called S rgonnat which treats of
the phases of the moon

CILAPTER XI

Oulled Parsomirana whieh boats of the Rules for finding the
tume at which the dechnations of the Sun and
Moo become equal

1 Ttas called Varpurita when tho
Sun and Moon are n the same AYANA
(1 e when they aro both 1n the ascending or descending
signs), tho suw of their longitudes equal to 12 signs {nearly}
and their dechnations equal

2 Ttis called Vyameara when the
Moon and the Sun are w different
Arxixas, the sum of their loogitudes equal to 6 signs (ncm‘b)
aud their dechnations equal

3 The Fira (nomed Para) wluch arses from the misture
of the rays of the sin and the moon mn equal quantitics, bewng
Lurat by the air called Pravama produces evil to manhind

4 Siuco the (sud) Pary frequently destroys people at tho
tuno (when the dechinations of tho Sun and Moon become equal)
at1s called Vvarfiata It 1s also called Varporfra

5 This Phra s of black colour sud hard body, red esed

and gorbe]hm] destroyer of all people and hormble 1t Lappens
frequently

Vatpmnira,

Vyariekra.

Tolndtmestwliad 1 O  When tho sum of tho places of
::‘a‘;’{;é‘:‘.,‘;t:n:' the zus the Sun and Moon, applied with tho

degrecs of the preccssion of the equt
noxcs as found by cleervalion, 13 12 or 6 ssgus ind tlor
dechnations
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7 Now, 1€ tho Moow's wean dechoabon {1 ¢ the declna~
tion of fer eorrespending pownb 1 the echptic) with her latitude
2pphed {t @ ber true dechination) be greater than thab of the
Sun, whien the Moon1sn an odd (Ist or 8rd) guarter of the
liplc, the Péra (or the mstant when the dechmations of the
Hun and Moon become equal) 1s past

8 And (f the Moor’s dechination te) less, (the Para s
future  But when the place of the Moon s m an eteny 8 Zad
or 4th) quarter (of the echiptic) the reverse of tns takes place
{ © 17 tho Joows true deshnation bo greater than that of tho
Bun the Pary 1g future, and »f loss the Pars 12 past)

When the Moon’s {mean) dechnation 1s subtracted from her
Lbtude (for her true dechnation eliange the name of tho
Moon's quarter

9 Multaply the sines of the dechinations (as found m the
Oth B poxa) by the radiss aud dinide the produets Ly the sine
of the greatest dechinybion { e M tahe the arcs whose
sluus are equal to the quotienty, and add the dillevence or Lall
the diffrence of the ares to the Moon's place when the Para
S futlice (Lins result which 33 just apphed to the Moon's
Pla¢o 13 calied the moon’s chauge)

10 Bat when the Pata 15 past, subtract the Moan’s change
hou her place  “Lhe Meon's change multiplied Ly the o duly
mohion of the Sun and divuded by thot of the Moon gnes the
Sun's change  apply 1t to the Suw's placoas m thaeaso of tho
Moon
11 1:nd tho chango of the Moon’s as;c!xd:ngh;uf:axr‘x’;l)’n;
famo way (i e moluply tho ‘uon's chings
wolion of uf., sode wud dido the product by tho Maon's trus

~cly to tho nod’s ple
daly motion) apply thus chango tuterely
Lind the decdmitions of the Sen and the Moun again {from
ther places wish thae clanges apphud) and apply the ramy
Process {rucuttoned i e preceding S okas) repeatudly untd

you gt thur duliations equal }
<
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To find when a PAza s 12+ The Para 1s that instant 2t
Past or 1o bo past wlich the dechinations {of the Sun and
tho Moon) become equal  Now, sccording as the Moon's troo
place found at the Para by applying the Moon’s chango (s
menliwned before) 13 less or greater than that found ab md-
mght (of that day), the Para s hefore or after (the md-mght )

To find the trmo time of 13 Tho difference, 1 munuicy,
Vhe Pama between tho Moon’s true places found
at the PAra and the nud-mght, multiphed by 60 and dwded
by tho true daily motion of tho Moon gunes the cumapidis
between the Pata and the md mght  (Then you will get the
tuno of the Para by adding or subtrcting the cuafinas, Jush
found, to or from the md mght sccording as the PATa 15 pash
or futnre)

To find 1 alf the durstion 1+ (Find the senm diamcters,
of (he Pdranira minutcs, of the Sun and the Moon by
the Rule mentsoncd an the ith Chapter) The sum of the
semi-diamctcrs of the Sup und the Moon multiplicd by 60 and
dwided by the Meon’s true daily motion from the Sun gis
Lulf the duration of tho Pata niia *

To frd tle begint 1g, 10, [he truo tumo of the Pats
maddloaudendof WO PATL (ronnd 1 tho Lith & tons) 1e enlld
the amdlle of tho Péra Thus o dimumehed by half tle
duration of the I’4rs, just found, ges the bogmmng of the

Pars and wercaeed by half the Quration gives the eud of the
Paza
16 Tho intcreal between the Legwnmng and cnd of a Péra
whomble, bung m the form of bumug fire, ull rites wro
prohibited dunng s conlinuance

17 As Jong uk {l ¢ dutance of nny
Tart el the sun’s due (from the eque
noctial) 18 equal to that of any part of the Moun’s dise, the

" Tve et TALh o Suntun of e T nay o the e durng vl 6 T4

.‘;:‘;.“.L‘.:g‘.;, gt of Lue Bun b vae 01 d U et of ury gurot rabile Myw s

Forn of the Piea adre,
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Pira-xfia lasts and destroys the (happy results of) all mtes
(perfurmed duning that tume).

18, People get very preat rehgious ments from such
(nrtucus) ucts ag batiung, alms-giving, prayers, funeral cerc-
mowes, religions obligations, burot ofenings, &c (performed
:n tha Phra-xies), as well as from tho knowledgo of that
nne,

18 When the (mean) dechnations of the Sun sud the Moor
Lecome equal, near the equnoctial points, the Poraof the two
l“.“ds (. e Vysrfeira and Vaiomefra) happens twico: contran.
Wise (i e when the mean dechuations become equal near the
salstial pornts, and the true dechnation”of tbe AMocn 13 less
than that of the Suu) no Péra happens

Third Paga. 20. There becomes a third Pira
called (also) Vvatfefra¥ when the
minutes, contaived 1n the sum of the places of the Moon and
the Bun, dinded by the Buanuoar {or 800) grve o quoticut
whieh termnates 17 (@ ® whichis more thun 16 and less

than 17),
L e — 21, Tholast quarters of the Nax-
saatnast Asresia, Jyesurox  and

Revans aro called the Buasavoin {or Juuetions of Naksisyras)
ond tho first quarter of each of thewr following ones (& v,
Macns, MuLs and Aswinf) 13 called tho GanpaNTA,
29, Danng tho three fnghiful Vyatiras, Gavpaars and
Bussawnufs {just menkoned), all Goyful) vcta aro prokuluted.
23 (O Maya,) thus far havo T told you the excellont, virtn-
oug, useful secret nnd great huondedgo of Astronowys, W hat

wmore do yon want to hear?
End of the 1tk Cliapter called Pirapnraazs.
Lud of the Farst Yart of the Susya-sivoudyy,

. g or 1t o period of time 1n ek wch the sum of the plares of
Tl e Yoar o B R U T ot
L Sro Goth § 2053 of tla secon § CRAFTEL—T 1

L 0 Cvols b, Joth 3nd 21th froca Axwinlthey wre found
frovm g Moo 4 | loew £y e Howe mestioned 1 110 G2 S5k of tha ond
Crarrce—D

k2
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CHAPTILLR XIT
On Cosmographical Malleis

1. Now, Mara asorajoming the palas of lns hands, saluted
(s teacher) the man wlho partakes of the Suu s nature, and
worshipping Tam with lus best respects ashed this —

Quistonaboutthe Tty = (Lell me, O my) omaip otent

*  (master,) Whats the megmiudeof the
Earth ? what 1s1ts form ? what supports 1¢ ? how 18 1t dinded ?
and Low 10 the seven Parata nauss or lower 1egi0as situated
mat f

Question about 1o suns 8 How does the Sun cause daf
zevolution and mght ? Tow does he, culighten-
mg (all) the worlds, circumyolve the Darth ?

4 Why are the day and mght of
of the (Gods) and Asvgas mutually
the reverse of each other (¢t ¢ why 193t day to tho Gods whont
3t 33 might to the Asuras aad viee ver-a) and how 1s 1t thab
the (»1d} dvy and w1l 13 equal to the time w whick the Sus
coupletes one revolotion ?

o By what 1eason doestho day andnigl ¢ of the Pranis con
aists of a lanar month and that of min consists of G0 GnaTinds
why aro not the day and wihi of tho same Jength crery-
whero®

6 Why aro ot tho rulers of the days, years, months and
Yoursin the wuue ordert low does the starry sphae nith
the plancts revohe, and what 1 1ts support ?

7 At what distances from the Larth are the oslats of tIo
plucts and stars smrang,ed one above the other 7 wlat ate the
distances (between the consceutne) orbuts ? what are thor
dimensions ? and i what order arc they eituated ?

Other questions
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8  (Why 181 that) the Sun’s rays are veliewent m suamer
and ot so m winter  How far do the Sun’s rays reach ? How
many MAxAs {1 ¢ Lands of time as solar, lunar &¢) are there,
and what thewr use ?

9 O you ommpotent, wlo are scquawted witl the past,
{present aud future events) rewove my doubts (by answorng my
quostions)  (as) no one except you 15 ommsciont and remoter
{of doubts)

1¢  Having hewrd the speech thus addressed by Mava with
lus best respects, the man (who purtshes of the Suw’s naturo)
related to Tum the secret Second Part of the wark

{1 O Maya, hear attonbively the sceret knowledge called
ApRYaien {or means of spprebension) whuch shall tell you
I have nothing wlach 18 not to be giwven to those who are
exceedmgly aftached to the

The secret Anowledge call 12 The Snpreme Bemg 18 called
el ApRrimas Visupeva  'The excellent soul (Pusv-
sua} partoling of the nature of VasunEva is smperceptible,
voul of all propertics, calm, the spuit or life of the nmverso
and mmpenshable

18 (Tlug) o)l pervadmg PoRUsHA ealled God SANEARSHANA
enferng nature made the water and pat s wflucsee @ 1t

14 Ths (water with that sflvence) became & golden egg
snvolved  darkness In thig egg the eterual AwinvoDiA Gt
becamo womfent

15 This cmmpotent ANIRUDDIL 18 called IIMANTA GARBEA
1n tho Vipas (by reason of ks situstion m the golden ogo)
He 15 callod Apreva fiom lus first appeatance wnd {also} Suuyy
on account of the prodactiol fof ﬂxe’um\ crse from him)

16 g Ampoopms samed Siimxa and (also) Suvirf 15
excellent highs for the destruction of darkness  Thus ke of
the thice :Lateg (Ureartt firth or production, Sy Lif, or
exstence, aud Savzars deoth or‘ dcsén{chon) of antaste {and
ot b g 2008 110 8Ol (1 b g ¢

7 s self gl ANiLUPDEA destroyer of darkiser 5 45
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d ted Mandn (atelligence). Tho Ria-vepa 1s his dise,
Siua-yEDA g rays, and Yasur-1£p4 us body.

18. This ommpotent Anreuvnpma consisting of the threo
Vepis 13 timo itself, cause of time, all-pervading, uprversal
spirit, ommivagous and supreme son and the whole unnverse
depends on bim,

19. Tuding on the car of the umverse to which are attached
the wheel of the jear and the horses of the seven metres, this
Anizuppua revolves at all ties.

20, Three-fourths of ANszropuA are Ind sn tho hearcas nnd
ono (fourth) 1s this mamfist vmverse  That ablo Annninpis
generated Busuyd conscrousuess (Anansawa) for tho crcation
of the umiverse.

21, Now having bestowcd the cxecllent Vipas on Brauud
tho grandfathir of all pople and ploccd lum 1 the suddle of

ho gotden egr, Antntobna amsdf rovedies and sHumnehs
tho unnvirse.
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26 Now havmg created thogs of different mtures by
compoundng m varous proporhons the best, mddhng, aud
worst qualities (1. e principles of truth, passion, and darkness)
Bramd made the umvyerse coutammg Gods and ammate and
1nammate things

27 und 28 Having created (Gods and apimote and 1nam-
muta things) successively accordmg to thor quahities and
achions, the able Brauis arranged the planets, astensis, stars,
the carth, worlds, Gods, Demons, men, aod Sropiss, regularly
at proper places and tunes m the way mentioned m the Voas

20 This Braunaxos (the golden egg sucred to Bamsd)
1 hollow 1 thus (the worlds) Bauz, BRovA® &o , aro nituated
123 liko o ssurura (a casket) formed by two EaTASS {frywng
vessels jomed mouth to mouth) sud of & spherteal shupe

Ocder of the cibts of the 30 and 81  The cocumforeaco of
Yars sud plaotla utuated the mddle of the Bramuxnpa 15 called

the other
Vyomsgassed (tha orhil of hesven)
Tast i e Bramwkups) all the stars revolve Deneath thom
Saturs, Jupitor, Mars, the Sun, Venus, Mercury and the Aloon
revolve ono Below the otber, beneath them the Sippoa, the
Vipvionara and clonds are situated .

82 The torrestnsl globe, posses-
sing Drania’s most excellent power of
steadiness, rematns wt space ab the centre of tha Bramufips
{wlich 15) all aronnd

83 The seven PArisa But:
by the coucave sirata of the e
mbsbited by Nagas {serpenis) an!
tho hquors of the dwme plants (which
light)

Angwers to U
anpse fo the questioss

ars or anfernal Teglons formed
arth are very beautiful, bewg
3 Asuss (duons) and haviog
shuno by thewr own

a4 The golden mountan  Mzry,

Tho pouton of MssY o mingr hesps of Tanous precious
stones, pisces through the mddle of tho terxestrial globe {as
an axs projeotibg 98 Loth sudos ab the poles)
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The wlabitants of the 59 The Gods with Inpra and tho
ends of the Msxv s o, of the  great holy sages mhabnt the top of tho
o poles Mz (. e. the north pole) while the
Asurss nve at the bottom (. e the south pole). They (e
the Gods and Asvras) hate cach other.

Stustion of the gwst 80, The great Occan (the Ocean
Ocean. of sult water) encircles the 3{eru; 3t
is ko & mrdlo (or Zone) to tho earth and separates tho re-
gions of the Gods and the Asurss (1. e 1t 18 at the Dquutor
and divides the tericstrial globe nto two hemispheres. the
north 13 sacred to the Gods and the south to the Asusis).

The fonr eitres placed o8 37. Around the mddle of the
tho Equator Mero in the directions of the cast &¢-
and at equal distances 1n the ocean are the four cities mada
by the Gods mn the different Dwiras,

38 To the east of the MEry (1 e. north pole) at a fomth
part of the Eartl’s circumference n the Brspr{s wa VAGSHA
(a dnsion of a continent) 1s the ety called Yana.xo7t having
golden ramparts and arched gateways.

39 So to the south 1 tho BHarara-varsma=thero 1s tho
great aity called Laxkg{  to the west m the KErum{rs-vARSHA
thero 15 the aity called Rowaxa

40  To the noith m tho Kowv-vansma there 1s the aiy
called Sfopua-runf (or Sopua-rura). ILaberal and dovoub
men bewng frec from pun whalat that (city).

41, These (four cities) are siuated at a distance equal o
the fourth purt of the LartW’s eweumfeience from each other
{aud) tho Mery sacred to the Gods 13 north of them ab the
same distance

Uniere 1 no equuoctinl 42, When the Sun 13 ot the cqui-
whiadow st Pio equator noctil, he passes through the zemth
of theso (eities) and thercfore, there 1s nuther equimochal
shadow nor clevation of the terrestrsal ams at these cities.
lh’fr':w posttion of the polar 13 On both sides of the MMirv

} {t. ¢. the north and south poles of tho
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zi:;::l;) U.:; ht;\;(; p:lur stars arc sibnnted  the heaven ab thew
Wo stars are 1n the horzon of the wmiies
situsted on tho equmoetial regions

4l Smes the polar stars ore 1 the horzon of the (smd)
Gbies, thero 13 no clevation of the terrestnal axiy (but) the
<0 laitude 14 90°, 5o the latstnds nb tho Mero 1s 90°
tulﬁ?: utﬁ;nm"‘! of thodsy 45 When the Sun 1s ahove the
) sod Aevrag regions of tho Gods* (1 ¢ the vorthern
:m‘sl’here) he first appears to the Gods ot tho first pont of

28 bub to the Asuras (ho first appears) at tho first pownt
0f Libra, when the sunas, gowmg above theregions of the Asueas
{t ¢ the southern Leansphere)
snA'é'm: otho questionn 46 Owing to this (ths Sun’s go

mg northward and southward) the
Bun’s rays oxo vehoment w summer  the Gods’ regrans snd
wwintermn tho Asyray®  Couversely they are weak {in summer
1 the Asuzae’ regions and 1 winter 1 tho Gods”)

A7 Tho Gods and Asomas behold the Suwi the borzon
8t the equunoxos  The two perods 1o wiiel the Sunis m tho
worthern and southern hemspberes ara mutually the day and
mght to the Gods and Asugas (i ¢ when tho Suu 19 m the
vorthern bemmsphers 118 day to tho Gods aud mght to the
Asunss, and vico versa)

48 Tho Sun at the first pownt of Arce, risen ta tho mbaly
Lagt of the Mens (1 o tothe Gods) and passiug tha threo folluw
mgmzns (¢ o Anes, Inuras nad Gemua), cowplotes tho first
Lalf of the day (of tho Gods)

1) %o ho (tho Sun) possing (the threo sigus) Caucer and
others completes the sccond half of the day  In the samo
wanner (the Sun prssiwg) the threo sgns Libe, e and offier
three Capricorn, de (completes the first and sccond halvey of

the duy of the AstLss)
W0 Tberuforo thar day and mip ht
Avawer 10 1o gantont " N
b b fih 5 sosd arp mutandly o, and the tun il of
» Seo the o0l 5 1083 of s Clajler B D

L
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then Nycthemeron atnes from the completion of the Sun's
(one) revolution

51  Thewr mud day and mud might (happen) at tho time of
the solstices reversely (1 e 1t1s mud day to the Gods when 1t 1s
the mid mght to the Asuras, and vice versd) The Gods and
the Asoras consider themsclves cach above tho otler

52 The others likewise who are situated diametnically op
posed (at the carth’s surface) as the 1zhabitants of the Brap
r4swA and Krrussrs (1 o of Yauaxors and Rousra) and thoso
of Lank« and Sropmarura consider {themselves) one below tho
other

53  Thus everywhere on (the surfaco of) the terrestrial
globe, peoplo suppose thowr own place hugher (than that of
others) Dbecause this globe 1s 1 space where there 13 no
above and below

51 All people around ther own place behold the Tarth,
though globular, of the form of a eireular plaw, on account of
the smallness of their bodies

55 This starry spliere revolves
lorizontally (from wght) io left lo the
Gods and (from left) to mght to the Asuras Duat at tho
cquator (i) always (revolves) vertically (from east) to west

56 At tho cquator, therefore, {the length of) the day 1s
always of 30 emarixss and tho length of the mght 13 also the
same and at the regions of tho Gods and those of the Asuras
(¢ e ab tho northern and the southern hemisphere) the day and
might (except ab tho equnoxes) always mercaso and decrease
reversely (+ e attho northern regions tho day mcreases and the
mght decreases, whilo ab the southern ones the day decrcases
and the mght mereases, and vico versa)

57  When tho Sun s in the (northern) stgns Anes &¢ the
wmcreasa of tha length of the day aml the decsease of the
length of the mght become more and more {unt:l the Sun
armies ob the tropic of Cancer aud then they become less and
less) atthe regions of the Gods but at those of the Asvzas
the reverso of thus tahes place

Parallel sud Baght spheres
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58 (Bul} when the Sun 15 m the (southern) signs Labra
&2 the decroase and menense both of the doy and mght are
the revorse, Tho kuowledge of this (increase or decrease) a
every day from {the equmoctinl shadow of) the given place
and the Sun’s dochastion 1 described befors (i the Glst
8 1084 of the 2nd Chapter),

53, Multaply the Barth's cweumference by the number of
degrees of the Sun’s dechnahion {of 2 given day) and dwide
the product by 860° (and take the quotient)., Tho Sum (ab
that day) passes through the zomth (of the place, morth or
south of the Bquator according as the declmation 18 north or
south) af o distance m YosANAs equal to tho quotient (above
found} from the cquator
nlx::cfr""d“m"m'”‘l‘“ 60 and 61. In the samo manner
Comey n!uco‘dui; Juhibe  find the number of Yojawas from the

Sun’s greatest dechnation and sub-
tract the number from tho fourth part of the Larth’s cuw-
cumfereneo (and fake tho remmnder) Then (when the Sun
1) ab & solstace, tho doy or mght becomes of 60 GUATIRAR onco
(it o yenr) at tho distance 1m Yosans equal to tho remunder |
{abovo found) from tho cquator (1 6 b tho polar esreles) in tho
regions of the Gods and tho Asumis roversely (v ¢ when the
Sun s at lng greatest distanco from the equinoctial, the day
becomes of 60 airazisas ob tho polar cucle 1 the northern he.
musphre, whalo tho mght becomes of the samo length ot the
polar eircle 11 the southurn ono, and vico versd),

b2 (Af places) between them (t 0 tho equater and & polar
circlo on extbor sado of tho cruotor) the day and mght wercase
u thob cramiEas.  Beyond that i cointhe

and deereaso with
polar rcgons) the starry sphero rosolies m an opposite manuer
lo nnd the south)

13 rogards the north pol
( g 63 Iimd the Yosnay (ng abore)

Tho postivans where sams
2308 a10 alwags lavinble. from the dechnation which anges from
ko siug ol twongns® and subtract tho vorwas from 1hg fourth
tewa st (18 60} Bl 1y the v of 5
Thar o v Kk girca W e o b, "‘u"[,““‘ decliae
L2
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partof the Lanth's anumfinace At the distanee cqual to
the rumanung ywaxas from tho equiter 1w the regious of the
Guds, the bun, stuated ot &agttinus and Capricoraus, 18
BV pel

6! Butin the ngions of the \stias {at the samo distanco
from the cquitor), (he 18 nover vmbl) when stuated 1 Ge-
mm and Cancer At that quarter of the Futh's urcumfur-
«nce w which the Euath’s shwdow 1 dustroyed (1 e noy crfalls)
ho Sun will bo ruen

o3 and bu From the fourth part of the Durth’s circumfer
euce subtract the vorsnas fuund from tho decliwation of ono
syn (309 At tho distanco of tho remmmng vosanss from
tho cquntor, the Sun never appeirs e the regions of the Gods
when ho s w Sagittanus, Capricornus, Scarpio and Aquanus
but i tho regions of the Astuas (at the swme distance from
tho cquator, Lo 1s never scen whew situatcd m tho four signs
luurus, &¢ 1 e Taurus, Geuum, Cancer, and Leo)

67  The Gods at the Mery behold the Sun constantly as
long as he 131 (northers) six signs Anes, &¢ so tho Astpas
as long as ho 13 1n (the southern ones) Libra, &c¢

68 Atthe distance of the filteentl
part of the Lartl’s arcumfirence
{fiom tho cquator) m tho regions of tho Gods or the Asvras
G ¢ attho north or south terrcstrial tropic) the Sun passes
through tho zemth when ho arrives at the north or south sols~
titial paint (respeetas cly)

Torrestnaal troy ¢

Determnation  of (1o 69 (At places) between them (1 ¢
drection of the gnomowo Tetween tho equator and tho tropics)
ehadow at noan

tho gnomonic shadow may be north or
south «t noon  Beyond tlus lLiumt 1t falls towards the cnds of
tho Mueo 1 e the north and south poles) m tho northern
and southern hemisphere (respectisely)
4 Ansser to tl o question 13 70 The Sun when arrived ab the
©3n1s voxa zemith of Buabrfsws (or Yamakotr)
males lug rivng 1w Budesta (or Lanea), mud mght s Kero-
NALA (or Rauara) and setbng i Kurv (or Sipparora)
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"1 In the same naanner, (the Sun) revolviog from est to
west, (when he reaches the zomth of Brarars or Lavgs) makes
thomd day, rsing, nud mght and setting 1n the vArsmas, Das-
Mrand others, 1 ¢ Bragars, Kutomfrs, Koty aod Bua.
Pidswa Tespectively)

Oblune sphers 72 To one who 18 goung to the

end of the Meru (1 ¢ to the north
or south pole from the equafor) the elevation of the polar star
(2l or south) snd the wchmation of the starry sphere 1«
Crease (wore and moro a8 he approaches the Mexo ) and ta
°10 gowg towards the equator the reverse 1s the case wth the
vachnation and dlevation
5748 1o guestion 1n 73 The starry sphere, bound at 1ty
el lalfof the Gth S10 v poles (uoith ond south), bewg
* struck with the Pravaws wnds re.
volveg constantly [so) do the orbats of the plancts confined
withan 3t 1 regular order
mﬁ'é‘“.';;t’ hio § testion 1 74  (As) on the Farth tho Cods
ond the Asuris behold the Sun con-
staully shove tho hiomzon thronghont half tho gear, and men
throughout, thew day, (s0) do tho Piress miusted on tho upper
Park of the Moon (behold the Sun) throughout o fortmight

T Tho orlut of tho upper (of ouy two planeis) ss greater
hon that of tho lower ond the degiees of tha greater orlat
G lengtliy aro greates than those of the smaller

Tb A planet rovolung w o smiller osbit passes the 12
tighs 10 a shorter Limo and ano gowg 1 o greater arbit (poss.
9 the 12 sigos) 1 a Jonger time

77  Therefors the Moon movng m a smaller orbg mal ey

inany rvolutions while the Sananetins {ow moving, ¢
greater ot makes o fow

. 75 Ivery fourlh of g, Pplanets
almmeeto o qusn i (i tho order of thair oplay mentioned

D tons S} r\d.nmua- frow Saturn 1

Wo Ruler of o day (of 8o Weh) 30 suecesion (g, g

Soturn) gowg w &
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Sun, who 1s fourth from Saturn, 18 the ruler of the 1st day,
the Mocon, who 18 fourth from the Sun, 1sthe ruler of the
seconl day, Mars, the fourth from the Moon, 13 the ruler of
the third day, and so on)

In the same manner every third of the plancts, rechonmg
from Saturn (1 e. Mars, Venus, the Moon, Jupiter, &¢ succes-
sively) 13 the ruler of a year {of 360 terrestrial days)

79. Rechonmg from the Moom, the plancts above lier (1 e
Mercury, Venus, the Sun, &c) aie called the ralers of the
months (of 30 days) successively And from Saturn (the
planets situated) ono bolow tho other {1 ¢ Jupiter, Aars, the
Sun, &c ) are successively the rulers of the hours *

Aneser to the question 80 The Sun’s orbit (1o Yoravas to
7ih 8 zoza be stated in S roxa 86th) multiphed by
GO0 mves (the length of ) the middle circle of the starry sphero
This curcle of the stars of so many Yoianas revolves above all
{the planets)

81 Multiply tho number of the said revolutions of the
Moon o ®arres by the Moon’s orbit (to be deelared i S rogrs
85th) the product 18 equal to tho orbit of heaven (or the
circomferenco of the imddle of the Boanxaxns) to this orbit
the rays of the Sun reach

Determmumation of the Dr 82 The very same {the orlnt of
mensions of the orbits of Loaven) bemng divided by tho number
ﬁ:'Ag::?:‘;ﬂz‘l‘;:E°" 907 of revolgtions of o planet m o KALPA

gives tho orbit of that planet, (and
dividing this orbit) by the number of terrestizal dvys m a KALPS,
tho quotient 13 called the daily motion (in 10sanas) of all tho
plancts to the east

Of tleir daly motions in 83 Multiply this number of yoss-
mimutes or angular motiwns  wuy of the daly motion {of all the

® v 78 1nd 99 It s to be known here tlat {ho Kuler of a day (fiom pud
mgl ¢ to md mght st Laxa) 13 1] 0 same on that of the first hiour of the day
end tho Tulor of » wonth ot a ear 1s the samo as that of tho first day of tho
month ot year B D
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planets) by tho Moon’s orbit and divide the prodnet by the
orlnt of the planet {of which the daily wotion m numutes 15 to
be known) the quotient bewg daded by 15 gives the nuw-
ber of mnutes of the moton {of that planet)

84 ko orbits {of the plancts) multiphed by the Barth’s
dismeter and dinded by the arcunafercnco of the Darth gve
the Liameters of the orbits  These. (divmeters) dimmshed by
the Earth’s dinmeter and divided by 2 give the distances of
tho planets {from the Earth's centre)

8>  Tho orbit of tho Moon 13 324,000 (voranas) and that of
tle SicmrocnEns of Mercury, beyond the Moon 131,043,200

86 That of the StenrocaeuA of Venes 18 2,664,637 beyond
that, that of the Sun, Mereury and Venus 1s 1,331,500

87 "Lhab of Mars 15 8,146,909 and that of the Moou’s apogeo
13 38,528,484

88 'That of Jupiter 15 51,373,764 and that of the Moon’s
ascending nodo 13 80,572,804

80 That of Saturnis 127,068,255 and that of tho fixed
sturs 15 259,800,012

90 Tho ewcumfercnco of the sphere of the Bramvasppy
10 which the Sun’s rays spread, 18 1871208086 1000000 yoravag

Eud of tho twelth Crarrsn

CHAPLER AT

On the construction of the anynllary Sphere and other asirong; ;.
cal Tnstruments

1a0d2  Now tho teacher (of Mava) bomg m a scerct ang
Lioly place bathed, purc und adorned, and having worshipped
fatlfully the Sun, the planets, the astensias and the Gouvanas
(nkand of Demngods) expluued clearly the Lnowledgo Wik be
Lind from Iuy preceptor {tho Sun) through traditional mgtrag
tion, for tho satisfaction of ks pupil (Mary)
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“Tlo construction of tlo 3and ¢ Let an astronomer mako
aruullay Splero the wonderful construction of the ar
mullary Sphere with that of the Earth (abits centre)

Having caused a wooden terrestrial globe to be made of any
desired 120 with a staff representing the MErU passiog through
the (globe s) centro and projecting on both mdes  (Let lum
1ix) two cireles (on the staff) called the Apgara narsm{ or the
supporting circle (answering to the colures) as also the equt
noctial

The d uri sl ¢ reles of tl s 5 Let thiee arcles marhed with
12 0 g2 the nomber of degrecs m the 12 signs
(or 360%) ba prepared (to represent the dwrnal circles at the
ends of tho 3 signs Anes, Taurus and Gemum) with radu an
swering to tho respective dwrnal arcles 1 proportion to the
Lquinoctial

6,7,8and9 Let lum fix the three crrcles for Ames and
other signs respectively (on the two supporting eurcles) marhed
with tho degrees of dechnations north and south, at tho end
of respective declination (north of the Lgmnoctial) {of the ends
of tho said sgns) Tho samo (ireles) ans ver contrariwiso
to tho (three signs) Cancer and others (at the cuds of the

dect 18 of the beg gs of the signs) In
tlm same manner, let Inm fix (other) three arcles 1 tho south
ern henusy bere, for Labra and otlhers (and) contrarwiso
for Capricorn and the rest  Let lum also fix arcles on
Loth the supporting cwcles for the prmmcipal stars of the
sterisms 10 both hewnspheres as also for suuwir (wd

Lyr) and for tho scven great sunts (i o tho ecven stars com
posing tho constellation of Ursa major), Aaastis (Lanopus}
Bramsa (Aurign) and other stars  In tho vay mmddle of all
{these aircles) 1s fixed the L jumoctial errcle
Determost o of  the 10 and 11 Lct the two solstices
r‘ll‘;‘r;““ telesg watle Do marked above the mtascction of
tho F junoctial and one of the two
supporting aircles (1 ¢ at tle distwce of the Sun s greatest
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dechuation fiom the wtersection to the north and south on the
supporling cieele) and the two oqumoxcs {ab the ntersoction
of the equmoctial wud the other supporting cirelo}

Then from the cqunoxt ab the exach degrees of every sign.
{t e b overy 80°) the places of Anes and olher signs should
be determmeod by the fransverse strings (of the curcle)

There 13 another cirele passing from
solsties to solstiee

12a0d 18 (Thie circle) 18 called the Felptic 1a thus, tha
Bun, enbghlenug the worlds, always revolves

(But} the Moon and other (planets) being attracted from the
eeliptic by their nodes sitaated m the ecbptic are seen a6 the

ends of (their respective) ntitudes
{The potnt of the echptic) 1 the

The Torosecps eastern horzon 13 called the Tiaea
(the horoscope) and (the pownt) just settng 13 called the Ases

TAGNA (or tho setfing LaGNS) on account of ity sefting
The Miomra Tagus or 1Y The pomnt of the echptic m
the mddle of tha wisible heaven (or

he C':L\Bmmxtmg pomtof tho
® am the mendmn 1 e the culminating

The Editptae

4
eelyy
Porat of the eehiptsc) as deterrnned through the nsing periods
of the migns ascertamed for Tanxa (m 481k 5 10%a of the 3:d

Chapter) 19 ealled the Mapavaua (Tagma).
Tha Axrak (Suppose & hue betwcen the two
mtersections of the meadian of a

givon place and a mven dwwmal arclo)y Tho stnng (or the
portion of that hme) wbercopted betsveen tho mendiau wud
the hotzon (m borms of the radms of u grest ciscle) 1s callod

AxTrd
TTho sme of tho ascensianal 15 .Aod » portion (of tho samo
Dilferenco 1mc) mterceplod between (tho plano
of) the six o'clock 1o and that of the hotizon (m terms of the
radhas of a greot ewclo) 18, 3618 to by Lanown, cqual to the
sino of the asceastonal dilfirence
N
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(On the terrestril globe) consider~
ing the gnen place as tho highest,
<urround tho ephere with the honzon nits nuddle (1 e, 90°
distant from tho given placo).

Tho eelf revolring Spherie 16. Thus having surrounded the
imstrament. sphero (the axis of which should be
closated to tho height of tho polo), by tho horzon (made as
Jurcl as water) and covered (in s lower half) by wax cloth,
mako 1t rotate by the forco of the curremt of water for the
huowledge of the passago of tume

17. (Or lct an astronomer) mako the sphere (a self-revols-
ang mstrument) by means of mercury,

Tlho wcthod {of constructing the revelving instrument} 1s
to bo kept a secret, as by its duffusion here 1t will be Loown
to all {(and then there will be no surpnse 1 1t).

Thercfore, from the struction of the tecacher coamstruct tho
excellent spheric tnstrument (so that 1t may be self revolving).

(Tho Luowledge of) this, the Sun’s method 13 lost at the
end of every Yuos

19. It amses agan by the favour of some one (greab
astronomer) when he pleases.

So leb other solf-revolvmng ts be farmshed for

measunng time

20. To (such) a surprising wstrument let (an astronomer)

alone apply his contrivance, (1o secrot)

Other instruments for meas Let smart (astronomers) from the

suring time. wstruction of their teacher huow tho
hour (of the day) by the dial instruments gnomon, staff, semi~

circle and circle 1 various way s

21. Let also (astronomers) determine the hour exactly by

tho water-clocks, clepsydra &c, and the sand-clocks mn the

shape of peacock, man or monkey

22, (For the self-revolution of the said instruments) apply

the hallow spokes (wolf lled) wath mercury, water, threads,

ropes, mixture of ¢il and water, mercary and sand to them

Il e Honzon,
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’(:L:::"e ::Stmmcnts) "These applications are very difficult of
q;ﬂ::l’m Yartzs or Clep- 23, The copper vessel (m the

shape of the lower half of o water jar)
wlich hag 5 small halo n 1ts bottom and bewmg placed upow.
clesn water 1n & Lasm smks exaetly 60 times m o nyetheme.
o1, 15 cafled tho Karfra Yawrxa

34, As slo that mstrumont the
Su Guomon 13 very useful by day when the

%13 lear, and an. excellent means of sscertwnng time by
{aking ity shadows .

25  Hawing kuown exactly the
seience of the planets and stars and
$he spheme, man abtams (s residence at) the spheres of the
Flanets (Moon &c) and bocomes nogamnted with the spiribual
knowledge by lus regencration, atbawns bo sputual hnowledgs
e enbsequent burih

The Gnowon

Conclusron

Ead of the thirtconth Chaptor called Jravnsaoraxmsiaz

CHAPTER XTV

On Tands of tune
1  Tlero oro mune Afamas (kinds of
Busborof ot 6% ho Bofmu (that of Besmug),
tho Divea (thob of the Gaids), tho Pemasts, tho PRlfrinys, ay
also thay of Jupitor, the bolan, the Tﬂrrcs":ﬂl, she Lanar god

the Silonal |

T st sgtich oo siod 2 The four Mavas tho solar, the

Lers lusar, the eidercal andthe terrestrinl

are (shways) v us0 b world  the wavg of Jupiler 1s {used
2
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here) for knowing the 60 SaMvATsARAs* and the other Manas
are not always (used).

3. Tho lengths of the day and
mght, the Smapas {r1 avnmas,t the
solstaitinl and eqmnoctial times, and the holy time of Sax-
RRaNTL (1 ¢ the time of tho entranco of the Suninto a sign at
which o good action brings good desert to the performer)
are determined by tho solar mina

4 Every eighty sixth (solar}) day
rechoned from the tmmo of Turlor
(1 o from tho time at wluch the Sun enters the siyn Libra)
18 called Suapas’{r1 MOKHA 1n suecesston  These four days lio
(i the four solar months) when the Sun s 1u tho four signs
of two natures @ ¢ Gemn, Virgo, Sagttarins and Pisces)

Thete are four Smapas {11 5 (Tho first S1Apas [T1-Nusa hap-
Mrzausio s yeur pens when tho Sun 1) at the 26th de-
greo of Sugittanuy, (the sueond) at the 22ud degrey of Pisces,
(the tlard) at tho 18th degree of Gemum and (the fyurth) at
14th degree of Virgo

6. Then (after the fourth Suapas {12 urris) the remammng
10 solar days of tho solar month at which the Sun s 1 Virgo,
arc cqual to o sacrifico 1 ¢ good sctions perfurmed w those
days give great ment e jual to that of a sacnfic) and i theso
diys o gft gven m honour of deccased ancestors 13 ampinshe
uble (1 o the gt gives inuuto werit)

Ttee of the solar mkra,

T ¢ Bmspasir1 Muxma

Four common posts of ¢ In tle ouddle of the ttarry
Veedjtic sphere, the two equinoxes are diumes
trically oppoced, so are the two solstices (i tho celiptic),
theso four puints (of the ecliptic) are very common

T oot o 1, 8 Agum, Lutwan overy two cons

Fecutive poitts (of thom) two “anttax.

® Sca Ll Fioss <filefint Clnyter B D
Tihaved s dleenia o Sefolomisg Srcsa D D
D S ) e et e i Sk 18 B e wus e
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18 or the begmmings of the signs arc mbnntod m the ccliptic
{An4 of the twolve poits of the ecliptie, just mentioned), the
pomts which are next to the (four cowmon) pots (1 e the
begmnmgs of the four sipns Tanrus, Leo, Scorpio and Aqua-
rns) are called the Visuvo pani

Two halres of a tropical 9  From (the tuee of) the Sun’s
ar entranco into Capricorn the mx solar
nonths are the Urrani{vana (the northing of the Sun) n the
sawe manner from the tmne of the entrance of the Suu mto
Cancer, the mx solar months are the Damsamvassava (the
southing of the Sun)

The seasons, months and
ar

10 Trom that time (1 e the
winter golstice) the periods, m each of
which the Sun remaing 1 the two signs are the seasons S sina
(the very cold season) &c * and the twelve periods m which
the Sun remoimns m the 12 signa Ares, &c, are the solar
wmonths and a year 15 equal to the aggregate of thess months

11 The number of mmutes con-
tamed 1n the Suu’s disc xwultiphed by
60 and dinided by (s) dmly motion (gives a certam number of
omyreis ) Half these amaisas, before as well as after tho
Sawspdwrs {or the time of the Sun’s passage from cme smign

nto another) 19 holy

The haly tmo of Sax
ExaNTI

12 ‘Thetmae m which the Moon,

Tho husoe 2edos bemg separate from the San (ufter o
conyunction), Moves Jaily to the east1s the Junar ufva  The
{ime 1n whnch the Moon descnbes 12 degrees {(from tho Sun)

15 o lonar day
18 Tho Timmr (lunar day), the

Kapana (balf of o 711u1), the timo of
marnage, shavmg and all other acts, 3 also (the times of)

Uto of the lunar akws

1ar oar 1 d vided soto aix acaeons, vz Ty S
sty (tho Sprng), tle GEESIAA (e 1ot :.ﬁ;usﬁﬂr?xﬁ‘,}’f

season)y 10
{the tany .;;‘an), the S8amar (the Autumi) and L Hexaxza {1ko <old

sasr) B
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rehgious acts of obhigations, fasts and pilgrimages are regulated
Dy the lunar mMAna.
I14. A lunar month which consists
of 30 lunar days, 1s, as mentioned
before, a day and mght of the Pyrnis. The end of a (lunar)
month and that of the hight half of that month take place m
the muddle of them (the day and mght of the Pirnis) respec-
favely.

The MANA of Prrnis,

15. A daly revolution of the starry
sphero 1s called a sidercal day.

Noming of tho lumar The lunar months are named from
monthe. the NaxsaaTRas* {or astersms) which
take place (or in which the Moon 1s) on the 15th day of theso
months

16. On the 15th day of (each of the lunar months) K{rmiza
and others, (cither of every) couple of tho Nansmarzas rechoned
from Krirrigd takes place successnvely  (But on the 15th day
of cach of) the three months such asthe last 1. e As wiva)
and that commng before the last (1 e Bufoparapa)} and the
fifth (.. e PniLcuya) one of three Nagsnateas takes place.t

17 (As tho lunur mouths aro named
Kirrina &c from the umon of thar
15th day with the Naksmarras Kpirngs, &¢ so) tho years of
Jupiter are called K{rtika, &c. from the umon of the 15th day
of tho dark half of the months Vars £xna, &c  (with tho Nag-

7 Tho Nassmaiess ats fouad 1o the G4(h §°20sa of the 2ud Clapter | B I

The sidereal 3raNA.

Years of Juputer
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suaTRas Kerrnird, &c., when ab the soid 16th day) Jupiter rises
or sets helacally.

18 The time from one msmmg of
the Sun to the next s called o Sivana
or » terrestral day, from s the nnmber of terrestrial days 1
a Kaiea is doternmmed By these dags the tume of saenfice
18 calcufated.

Terrestrual maxs,

19. Determuoation of the Sirara
{or 1mpunty contracted 1u consequence
of a death or hirth m one’s famy), tho rulers of the day,
month and year, and the mean motion of a planet are reckoned
by Svana (or the terrestrial MiNa).

30. Tbis smd before that the day
and mght of the Gods and the Asugas
are mutuslly reverse  This day and might which 13 found
[rom the completion of the Sun’s revelution 1s Divea (or the
A of the Gods).

Tanse

The 14xa of the Gods,

23, The duration of a Mawg (wlich,
as mentioned before, 19 cqual to 71
Youis) 18 called Priafpares (or tho sina of Prasdvsrt who
was the father of Maxusg). There 13 no division of the day
and mght w this 2A8A

Pra'7a paTra srava

The Kaves 1s called the Bedmux (or

TeaBalme st e Mowa of Beamss)
" 22, O sopemor Mava, T declared
Condluson thus secreb and surprisingly excellent

(koowledge) to yon, This (squvalent to) the holy Lnowled,
18 drogl, and the destroyer of all sms

23, Huving hnown ths oxcellent dinine knowledga of the
slars and the planets wlueh 15 (just) mported to you, man ac-
qures a perpetual place on the spheres of tho Sun &e.

94 Havag properly umparted thie to Mava and sad this
{the mesmng of the preceding two verses) and bowmg wor.
shpped by hum, tho man who partakes of the nature of the
Sun, ascended to henven and entered the dise of the Sun,
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25, Then having learned the divine knowledge from the
Sun himself, Maya considered himself as one who had done lus
duty, and free from sing,

26, Then having known that Mava had obtained a blessing
of the Sun (some) sants approached and asked um respect-
fully tho knowledge.

27. He (Mava) beng dehghted gave the great knowledge
of tho planets to them (the samnts) which 18 very surprsing
tlns world, secret and equivalent to the holy knowledge

End of the 14th Chapter, of the Second Part, and of the
work, .

Postscrier By toE TraNsLaTon

Tt 10 stated 1n tho Strva-siopufara that o dulogue took
place between o man partaking of the nature of the Sun and
a Demon called Mava 2,164,960 years before the present timo
But nobody Lnows who has put tlis dialogue into verse or
the dato of this versification, People beheve that it s tho
production of some Mot (sawmt), and many are of opunon that
1t 18 the oldest of eighteen ancicnt astronouncal worls, Its
style 1s casy, and tho reading ofit, as of the Puninas, 1s
considered to be mentorious. Lvery subject 13 treated morp
fully 1n thns than 1n any other of tho ancient Sippuinras, and
the revolutions of the plancts are so correctly stated m 1t thub
their places can bo determined with great accuracy.

The names of the cightcen ancient StopusnTas aro —

1. Sdrya.siddhénta. 10. Marichi-s.

2, Brahma-s. 11 Manus

3. Vyisa-s 12 Angiras.s

4, Vasishtha-s 13. Lomaus'a-s

5. Atri-s, 1t. Pulisa-s

6. Parisara.s. : 15. Chyavana-s

7. Kas'yapas 16. Yavaoa-s.

8. Nirada-s. * 17. Bhngu-s.

. Gargn.s, 18. Sauniha or Soma-s.
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Although 1t 18 generally supposed that the S¢rys sipprsNTA
13 the oldest, yeb some consmder the Bramus siopmdnra ta be
so anditis stated m the S/AMBHU HORAPRAKAS A {an sstro
logcal work), that the Soma SIDDHANTA 18 the first, the Bram
A 22pOHANTA the second, and ibe Sveya srpprdvia the thudm
the order of e  But this oprmon 1s not generally recewved OF
the erghteen ancrent Siddhéntas only four {(viz Surya s, Brak
mas, Somas, and Vasishtha s) are now procurable, the
others are very rare

In tho translabion wherever words are supphed by way of
explanation they arc meluded 1 brackets  In some placesthe
orgmal Sansknt 1s so brief and terse, that 1t 1s not only ebscure,
bt unintellgible, withont the msertion of words to completo
thesense e g p 24, Sroxa 64

o
BARU DEVA,
Bunshrit College, Benares, 1860
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